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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the yield and the 
reliability of a semiconductor integrated circuit device by 

preventing a short-circuit defect of a second metal h ^ a mc is m.- 

interconnection formed on a first metal interconnection by ; r 1 ^, 1 ? ^f**/ 7 " ™?*f 
CPM(chemical mechanical polishing). '' 
SOLUTION: In a semiconductor integrated circuit device, 
wherein inteHayer insulating films 11a, 11b are formed in -ri- 
an upper part of a semiconductor substrate 1 in which an J£ 
n-type MISFET Qn is formed, and an interconnection 14 
which fills an interconnection recess 14 formed in the 
interlayer insulating film 1 1b is formed by depositing a 
metal film made of copper or the like and polishing it by 

CMP, an inteHayer insulating film 16 formed on the - ( ^ ^ 

interconnection 14 and the inter-layer insulating film 11b / J rjjil) ) I \ ■ 

is constituted of a blocking layer 16a ? a planarized layer jfcm-*-<.» « * i a x ? k 

1 6b, and an insulating film 1 6c. For the planarized layer 
16b, a film having a self fluidity such as an SOG(spin-on- 
glass) film is used. 
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CLAIMS 



[Claim(s)] 

[Claim l] The semiconductor device formed 
in the principal plane of a semiconductor 
substrate. The 1st insulator layer where 
the conductive member which used the 
grinding method for the crevice which was 
formed in the upper part of the 
aforementioned semiconductor device, and 
was formed in the part, and was formed in 
it was embedded. The 2nd insulator layer 
where the conductive member which used 
the grinding method for the crevice which 
was formed in the upper surface of the 1st 
insulator layer of the above, and was 
formed in the part, and was formed in it 
was embedded. It is semiconductor 
integrated circuit equipment equipped with 
the above, and is characterized by 
containing in the 2nd insulator layer of the 
above the fluid insulator layer which has 
self-taught kinesis. 

[Claim 2] It is semiconductor integrated 
circuit equipment characterized by being 
semiconductor integrated circuit 
equipment according to claim 1, and 
constituting the aforementioned fluid 
insulator layer so that flattening of the 
front face of the 2nd insulator layer of the 
above may be carried out. 
[Claim 3] It is semiconductor integrated 
circuit equipment characterized by being 
semiconductor integrated circuit 
equipment according to claim 1 or 2, for the 
crevice of the 2nd insulator layer of the 
above constituting a wiring slot, and for the 
conductive member of the 2nd insulator 
layer of the above constituting the wiring 
formed in the aforementioned wiring slot, 
and forming the aforementioned wiring slot 
in the upper part of the aforementioned 
fluid insulator layer. 

[Claim 4] semiconductor integrated circuit 
equipment according to claim 1 or 2 - it is 
the crevice of the 2nd insulator layer of 
the above " a wiring slot and connection " 
the wiring with which the hole was 



constituted and the conductive member of 
the 2nd insulator layer of the above was 
formed in the aforementioned wiring slot, 
and the aforementioned connection - the 
semiconductor integrated circuit 
equipment characterized by to constitute 
the plug formed in the hole and to form the 
aforementioned fluid insulator layer 
between the aforementioned wiring slots 
[Claim 5] Semiconductor integrated circuit 
equipment according to claim 1 or 2 
characterized by providing the following, 
the crevice of the 2nd insulator layer of the 
above " a wiring slot and connection - the 
wiring with which the hole was constituted 
and the conductive member of the 2nd 
insulator layer of the above was formed in 
the aforementioned wiring slot the 
aforementioned connection - the 1st 
fluidity insulator layer which constitutes 
the plug formed in the hole and by which 
the aforementioned fluid insulator layer is 
formed between the aforementioned wiring 
slots The 2nd fluidity insulator layer 
formed in the lower part of the 
aforementioned wiring slot. 
[Claim 6] It is semiconductor integrated 
circuit equipment given in any 1 term of 
claims 1*5. the crevice of the 2nd insulator 
layer of the above the connection formed in 
the lower part of the wiring slot formed 
near the front face of the 2nd insulator 
layer of the above, and the aforementioned 
wiring slot - the wiring section which 
consists of a hole and by which the 
aforementioned conductive member was 
formed in the aforementioned wiring slot, 
and the aforementioned connection - the 
semiconductor integrated circuit 
equipment characterized by to form as one 
the connection formed in the hole 
[Claim 7] It is semiconductor integrated 
circuit equipment characterized by being 
semiconductor integrated circuit 
equipment given in any 1 term of claims 
1-6, and the 2nd insulator layer of the 
above having the three-tiered structure to 
which the laminating of the non-fluidity 
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insulator layer, the aforementioned fluid 
insulator layer, and the aforementioned 
non-fluidity insulator layer which do not 
have self-taught kinesis was carried out. 
[Claim 8] It is semiconductor integrated 
circuit equipment which is semiconductor 
integrated circuit equipment given in any 1 
term of claims 1-7, and is characterized by 
the aforementioned fluid insulator layer 
being an SOG film. 

[Claim 9] It is semiconductor integrated 
circuit equipment by which is 
semiconductor integrated circuit 
equipment according to claim 8, and it is 
being [ the aforementioned SOG film / an 
inorganic SOG film ] characterized. 
[Claim 10] It is semiconductor integrated 
circuit equipment which is semiconductor 
integrated circuit equipment given in any 1 
term of claims 1-7, and is characterized by 
the aforementioned, fluid insulator layer 
being a silicon oxide formed of generation 
of the silanol in a gaseous phase, and the 
reaction of the aforementioned silanol on a 
low-temperature substrate. 
[Claim 11] semiconductor integrated circuit 
equipment given in any 1 term of claims 
1-10 - it is - the aforementioned crevice, a 
wiring slot, or connection - the 
semiconductor integrated circuit 
equipment characterized by for the width 
of face W of a hole being within the limits of 
the maximum width Wmax and minimum 
width of face Wmin, and satisfying the 
conditions of Wmax<=4xWmin** 
[Claim 12] The semiconductor device 
formed in the principal plane of a 
semiconductor substrate. The 1st insulator 
layer where the conductive member which 
used the grinding method for the crevice 
which was formed in the upper part of the 
aforementioned semiconductor device, and 
was formed in the part, and was formed in 
it was embedded. The 2nd insulator layer 
where the conductive member which used 
the grinding method for the crevice which 
was formed in the upper surface of the 1st 
insulator layer of the above, and was 



formed in the part, and was formed in it 
was embedded. It is semiconductor 
integrated circuit equipment equipped with 
the above, and is characterized by 
containing in the 2nd insulator layer of the 
above the insulator layer by which 
flattening was carried out by the grinding 
method. 

[Claim 13] Semiconductor integrated 
circuit equipment which is semiconductor 
integrated circuit equipment given in any 1 
term of claims 1-12, and is characterized by 
forming the diffusion prevention film which 
prevents diffusion of the metallic element 
which constitutes the aforementioned 
wiring in the upper surface of the wiring 
formed in the aforementioned crevice or the 
wiring slot. 

[Claim 14] It is semiconductor integrated 
circuit equipment which is semiconductor 
integrated circuit equipment according to 
claim 13, and is characterized by the 
aforementioned diffusion prevention film 
being a silicon nitride formed by the 
plasma CVD method. 

[Claim 15] The process which is the 
manufacture method of semiconductor 
integrated circuit equipment, and forms a 
crevice in the 1st insulator layer formed on 
(a) semiconductor substrate, (b) The 
process and the 1st conductivity film of (c) 
above which form in the front face of the 
1st insulator layer including the interior of 
the aforementioned crevice of the above the 
1st conductivity film which embeds the 
aforementioned crevice are ground. The 
process which forms the aforementioned 
1st conductivity member by leaving the 
aforementioned 1st conductivity film in the 
crevice of the 1st insulator layer of the 
above, (d) - the above - the process which 
forms in the upper part of a member the 
2nd insulator layer containing the fluid 
insulator layer which has self-taught 
kinesis the 1st conductivity - (e) The 
process which forms a crevice in the 2nd 
insulator layer of the above, the process 
which forms the 2nd conductivity film 
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which embeds the crevice of the 2nd 
insulator layer of (D above, and the 2nd 
conductivity film of (g) above are ground. 
The manufacture method of the 
semiconductor integrated circuit 
equipment characterized by including the 
process which forms the 2nd conductivity 
member in the crevice of the 2nd insulator 
layer of the above. 

[Claim 16] It is the manufacture method of 
the semiconductor integrated circuit 
equipment which is the manufacture 
method of semiconductor integrated circuit 
equipment according to claim 15, and is 
characterized by forming the 
aforementioned fluid insulator layer by 
applying and heat-treating an SOG film to 
the aforementioned semiconductor 
substrate. 

[Claim 17] It is the manufacture method of 
semiconductor integrated circuit 
equipment according to claim 15. the 
aforementioned fluid insulator layer The 
aforementioned semiconductor substrate is 
held at low temperature 100 degrees C or 
less to the reaction chamber under reduced 
pressure atmosphere, the inside of the 
aforementioned reaction chamber - SiHx 
M 4-x (however, M - the alkyl group of 
carbon numbers 1-3 --) K=x<=4 and H2 02 
The manufacture method of the 
semiconductor integrated circuit 
equipment characterized by being formed 
by heat-treating the aforementioned 
semiconductor substrate which introduced, 
and generated the silanol and the 
aforementioned silanol deposited. 
[Claim 18] The width of face W of the 
aforementioned crevice in which it is the 
manufacture method of semiconductor 
integrated circuit equipment given in any 1 
term of claims 15*17, and the 
aforementioned 1st conductivity member is 
formed is the manufacture method of the 
semiconductor integrated circuit 
equipment characterized by being formed 
so that the maximum width Wmax may 
become less than (Wmin<=W<=4xWmin) 4 



times of the minimum width of face Wmin. 
[Claim 19] The aforementioned conductive 
film which is the manufacture method of 
semiconductor integrated circuit 
equipment according to claim 18, and was 
embedded in the aforementioned (b) 
process in the crevice of the 1st insulator 
layer of the above The altitude HI in the 
aforementioned crevice in the 
aforementioned minimum width of face 
Wmin and its altitude H2 in the 
aforementioned crevice in the 
aforementioned maximum width Wmax 
almost equally (H1**H2) And the 
aforementioned altitude HI and H2 is the 
manufacture methods of the semiconductor 
integrated circuit equipment characterized 
by the thing higher (H1**H2> L2) than the 
altitude Ll of the front face of the 1st 
insulator layer of the above. 
[Claim 20] The aforementioned 1st 
conductivity member which is the 
manufacture method of the claim claim 18 
or semiconductor integrated circuit 
equipment given in 19, and was ground in 
the aforementioned (c) process the 1st 
conductivity of the above in the 
aforementioned crevice in the 
aforementioned minimum width of face 
Wmin -- a member - the 1st conductivity of 
the above" in the surface amount Kl of 
dishing, and the aforementioned crevice in 
the aforementioned maximum width 
Wmax - a member - the manufacture 
method of semiconductor integrated circuit 
equipment that the surface amount K2 of 
dishing is characterized by the almost 
equal (K1**K2) thing 

[Claim 21] The manufacture method of the 
semiconductor integrated circuit 
equipment characterized by being the 
manufacture method of semiconductor 
integrated circuit equipment given in any 1 
term of claims 15-20, depositing the silicon 
oxide which used CVD before formation of 
the aforementioned fluid insulator layer, 
forming the account fluidity insulator layer 
of back to front, and forming the 2nd 
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insulator layer of the above by depositing a 
silicon oxide by CVD further. 
[Claim 22] the manufacture method of 
semiconductor integrated circuit 
equipment given in any 1 term of claims 
15-21 - it is - the 1st conductivity of the 
above - the above after formation of a 
member " the manufacture method of the 
semiconductor integrated circuit 
equipment characterized by forming a 
wrap diffusion prevention film for the front 
face of a member the 1st conductivity 
[Claim 23] The manufacture method of the 
semiconductor integrated circuit 
equipment which is the manufacture 
method of semiconductor integrated circuit 
equipment according to claim 22, and is 
characterized by depositing a silicon 
nitride as the aforementioned diffusion 
prevention film. 

[Claim 24] The semiconductor device 
formed in the principal plane of a 
semiconductor substrate. It is formed in 
the upper layer of the aforementioned 
semiconductor device, and is the 1st 
insulator layer where the 1st conductivity 
member was embedded in part. It is formed 
in the upper surface of the 1st insulator 
layer of the above, and is the 2nd insulator 
layer where the 2nd conductivity member 
was embedded in part. The process which 
is the manufacture method of 
semiconductor integrated circuit 
equipment equipped with the above, and 
forms a crevice in the 1st insulator layer 
formed on (a) semiconductor substrate, (b) 
The process and the 1st conductivity film of 
(c) above which form in the front face of the 
1st insulator layer including the interior of 
the aforementioned crevice of the above the 
1st conductivity film which embeds the 
aforementioned crevice are ground. The 
process which forms the aforementioned 
1st conductivity member by leaving the 
aforementioned 1st conductivity film only 
in the aforementioned crevice of the 1st 
insulator layer of the above, (d) " the above 
- the process which forms the 2nd 



insulator layer in the upper part of a 
member the 1st conductivity, and grinds 
and carries out flattening of the 2nd 
insulator layer of the above - (e) After 
forming the process which forms a crevice 
in the 2nd insulator layer of the above, and 
the 2nd conductivity film which embeds the 
crevice of the 2nd insulator layer of (f) 
above, it is characterized by grinding the 
aforementioned 2nd conductivity film and 
including the process which forms the 
aforementioned 2nd conductivity member 
in the crevice of the 2nd insulator layer of 
the above inside. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] About the manufacturing 
technology of semiconductor integrated 
circuit equipment, and semiconductor 
integrated circuit equipment, especially 
this invention is wiring which makes 
copper the main conductive layer, after 
deposition of the copper thin film to 
Mizouchi, is applied to the semiconductor 
integrated circuit equipment which has the 
wiring which removed copper thin films 
other than a slot field by the CMP 
(Chemical Mechanical Polishing) method, 
and was formed, and relates to effective 
technology. 
[0002] 

[Description of the Prior Art] 
Conventionally formation of the wiring 
layer in a semiconductor integrated circuit 
For example, as indicated by November 30, 
Showa 59, OhnrSha Ltd. Issue, an "LSI 
handbook", and p253-p292 After forming 
refractory- metal thin films, such as an 
aluminum (aluminum) alloy or a tungsten 
(W), on an insulator layer, The resist 
pattern of the same configuration as a 
circuit pattern was formed on the thin film 
for wiring according to the 
photolithography process, and the circuit 
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pattern was formed according to the dry 
etching process by making it into a mask. 
[0003] However, by the method using this 
aluminum alloy etc., with detailed- izing of 
wiring, increase of wiring resistance 
became remarkable, the wiring delay 
increased in connection with it, and there 
was a problem of the performance of 
semiconductor integrated circuit 
equipment falling. In the highly efficient 
logic LSI, the big problem as the 
performance prevention factor has arisen 
especially. 

[0004] For this reason, recently, it is 1993. 
As indicated by the collection of VMIC 
(VLSI Multilevel Interconnection 
Conference) drafts, and pl5-p21 the wiring 
which makes copper (Cu) an initiative body 
whorl at Mizogami who formed in the 
insulator layer - public funds " after 
embedding a group, the method (the 
so-called DAMASHIN method) of forming a 
circuit pattern is examined by Mizouchi by 
removing the excessive . metal of the slot 
exterior using the CMP method (the 
chemical machinery grinding method) 
[0005] Moreover, the technology which 
forms a conductive wiring layer after 
forming a wiring slot on the insulating 
layer formed on the semiconductor 
substrate and forming an insulator layer in 
JP,7-297183,A further, forms the flattening 
layer which consists of SOG (Spin On 
Glass) so that a wiring slot may be 
embedded, and forms in a wiring slot the 
wiring which carries out polishing of a 
flattening layer and the conductive wiring 
layer, and consists of a conductive wiring 
layer is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] 
however, the wiring which makes copper 
(Cu) etc. an initiative body whorl at 
Mizogami who formed in the insulator 
layer - public funds " after embedding a 
group, the following problems are produced 
in the Prior art which removes the 
excessive metal of the slot exterior using 



the CMP method (the chemical machinery 
grinding method) This trouble is explained 
using drawing 73 . Drawing 73 is a drawing 
explaining the trouble which this invention 
persons examined, and a b-b cross section 
[ in / (a) / (a) and / in (b) ] and (c) are the c-c 
cross sections in (a). / a plan In addition, in 
drawing 73 , it is omitting [ wiring layer / 
which poses a problem ] about the member 
of an example and others. 
[0007] That is, in order to form wiring 202 
on an insulator layer 201, first, the 
insulator layer 203 for wiring formation is 
deposited on an insulator layer 201, and 
the wiring slot 204 is formed in this 
insulator layer 203. A silicon oxide is 
usually used for an insulator layer 203. 
Next, the metal membrane (for example, 
copper (Cu)) which constitutes wiring 202 
is deposited on an insulator layer 203 so 
that the wiring slot 204 may be embedded, 
and the metal membrane on insulator 
layers 203 other than wiring slot 204 is 
ground by the CMP method, and is 
removed. Thereby, only in the wiring slot 
204, a metal membrane remains and 
wiring 202 is formed. However, generally 
copper one has a large polish speed of CMP 
with the silicon oxide which is an insulator 
layer 203, and the metal (for example, 
copper) which constitutes wiring 202. For 
this reason, a crevice 205 occurs into the 
surface portion of wiring 202. This crevice 
205 is known as the so-called kind of 
dishing (depression). Moreover, a scratch 
(blemish) is also generated on the front face 
of an insulator layer 203 by polish by CMP. 
[0008] If an insulator layer 206 is formed in 
the upper layer in the state where such a 
crevice 205 or a scratch exists, the crevice 
which originates also in the front face of an 
insulator layer 206 at a crevice 205 or a 
scratch will occur. After this crevice has 
existed, when a plug 207 is formed in an 
insulator layer 206 by the CMP method, 
the conductive material 208 which 
constitutes a plug 207 in the crevice of the 
front face of an insulator layer 206 will 
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remain, namely, the connection which 
carried out opening of the formation of a 
plug 207 to the insulator layer 206 
removal according [ while embedding the 
metal membrane which constitutes a plug 
207 to the interior of a hole, deposit a metal 
membrane on an insulator layer 206, and ] 
to the CMP method of the metal membrane 
on this insulator layer 206 - connection " a 
hole, although a metal membrane is 
remained and formed only inside If a 
crevice (the crevice resulting from a scratch 
contains) exists in the front face of an 
insulator layer 206, the conductive 
material 208 which is the residue of a 
metal membrane will remain also in this 
crevice. In addition, although a metal 
membrane may remain also to the crevice 
resulting from a scratch, it is omitting in 
the drawing. 

[0009] This object of its call view of the 
remains of such conductive material 208 is 
not carried out, and they are not desirable. 
That is, when an insulator layer 209 is 
formed on a plug 207 and wiring 210 is 
formed in the wiring slot of this insulator 
layer 209, between the wiring 210 which 
should originally be insulated will connect 
too hastily electrically by existence of 
conductive material 208, and short [ of 
semiconductor integrated circuit 
equipment / poor ] will occur. 
[0010] In addition, not using a plug 207, 
when forming wiring by the so-called dual 
DAMASHIN method, it generates such 
short [ poor ] similarly. 
[00 11] The purpose of this invention is to 
offer the technology which improves the 
surface flat nature of the layer insulation 
film on the 1st metal wiring formed by the 
CMP method. 

[0012] Moreover, other purposes of this 
invention suppress short [ of the 2nd metal 
wiring on the 1st metal wiring formed by 
the CMP method / poor ], and are to 
improve the yield and reliability of 
semiconductor integrated circuit 
equipment. 



[0013] The other purposes and the new 
feature will become clear from description 
and the accompanying drawing of this 
specification at the aforementioned row of 
this invention. 
[0014] 

[Means for Solving the Problem] It will be 
as follows if the outline of a typical thing is 
briefly explained among invention 
indicated in this application. 
[0015] (l) The semiconductor device by 
which the semiconductor integrated circuit 
equipment of this invention was formed in 
the principal plane of a semiconductor 
substrate, The 1st insulator layer where 
the conductive member which used the 
CMP method for the crevice which was 
formed in the upper part of a 
semiconductor device and formed in the 
part, and was formed in it was embedded, 
It is semiconductor integrated circuit 
equipment which has the 2nd insulator 
layer where the conductive member which 
used the CMP method for the crevice which 
was formed in the upper surface of the 1st 
insulator layer, and was formed in the part, 
and was formed in it was embedded, and 
the fluid insulator layer which has 
self-taught kinesis is contained in the 2nd 
insulator layer. 

[0016] According to such semiconductor 
integrated circuit equipment, the 
conductive member embedded at the 1st 
insulator layer generates dishing 
(depression) by polish by CMP. Moreover, 
even if the front face of the 1st insulator 
layer has a scratch (blemish) by polish by 
CMP the conductivity which flattening of 
the front face is carried out since a fluid 
insulator layer is contained in the 2nd 
insulator layer, the influence of the 
aforementioned dishing or a scratch does 
not appear in the front face of the 2nd 
insulator layer, but is embedded at the 2nd 
insulator layer -- formation by the CMP 
method of a member is ensured namely, the 
conductivity embedded by the 2nd 
insulator layer in the crevice of the front 
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face of the 2nd insulator layer which will 
come out and exist generated when not 
forming a fluid insulator layer - the 
conductivity of the 2nd insulator layer 
which the residue of a member is not 
formed but originates in the 
aforementioned residue - a member - it 
can prevent short [ of a between / poor ] 
Consequently, the yield and reliability of 
semiconductor integrated circuit 
equipment can be improved. 
[00 1 7] Moreover, by this invention, 
although it will be necessary to grind 
superfluously the coat for forming the 
conductive member of the 2nd insulator 
layer when a crevice exists in the front face 
of the 2nd insulator layer, since the crevice 
of the front face of such 2nd insulator layer 
is not formed, superfluous polish is not 
needed, consequently, the conductivity 
embedded at the 2nd insulator layer - the 
conductivity which prevents dishing of a 
member and is further formed in the upper 
part " formation of a member can be 
certainly formed for the same reason as the 
above, and it can prevent short [ the / poor ] 
[0018] The 1st or 2nd insulator layer can be 
made into the insulator layer between 
wiring layers which insulates between the 
insulator layer for wiring formation by 
which wiring is formed in the crevice, or a 
wiring layer, in addition, a crevice the 
connection formed in the wiring slot formed 
in the insulator layer for wiring formation, 
or the insulator layer between wiring 
layers " the wiring with which it could 
consider as the hole and the conductive 
member was formed in the wiring slot, or 
connection - it can consider as the plug 
formed in the hole 

[0019] Moreover, the composition included 
only in the insulator layer between wiring 
layers located on the wiring with which the 
fluid insulator layer was formed in the 
wiring slot of the insulator layer for wiring 
formation, Composition or connection of 
the insulator layer between wiring layers - 
it is contained only in the insulator layer 



for wiring formation located on the plug 
formed in the hole - or connection of the 
insulator layer between wiring layers 
located on the wiring formed in the wiring 
slot of the insulator layer for wiring 
formation, and the insulator layer between 
wiring layers - it can consider as which 
composition of composition ** contained to 
the both sides of the insulator layer for 
wiring formation located on the plug 
formed in the hole 

[0020] moreover, the connection formed in 
the lower part of the wiring slot in which 
the crevice was formed near the front face 
of the 1st and 2nd insulator layers, and a 
wiring slot - the wiring section which 
consists of a hole and by which the 
conductive member was formed in the 
wiring slot, and connection - the 
connection formed in the hole should be 
formed as one That is, the amount of [ a 
part for a connection pore and ] wiring slot 
is applicable also to the wiring (wiring by 
the so-called dual DAMASHIN method) 
formed in one in the crevice formed as one. 
[0021] Moreover, the 2nd insulator layer in 
which a fluid insulator layer is contained, 
the insulator layer between wiring layers, 
or the insulator layer for wiring formation 
may have the three-tiered structure of the 
non-fluidity insulator layer which does not 
have self-taught kinesis, a fluid insulator 
layer, and a non-fluidity insulator layer. 
[0022] Moreover, an SOG film can be used 
as a fluid insulator layer. As an SOG film, 
although an organic SOG film, an inorganic 
SOG film, and the SOG film of a 
polysilazane system can be illustrated, 
especially an inorganic SOG film is 
suitable. If an organic SOG film is used as 
a fluid insulator layer, it is processed into 
the 2nd insulator layer in which it is 
contained, the insulator layer between 
wiring layers, or the insulator layer for 
wiring formation with the application of 
photolithography technology, and in case 
oxygen ashing removes the photoresist film 
used as the mask of a photolithography, 
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contraction of an organic SOG film will 
occur, and absorptivity will become strong, 
and the influence which is not desirable 
will be produced in the reliability of 
semiconductor integrated circuit 
equipment. However, such fault will not be 
produced if an inorganic SOG film is used 
as a fluid insulator layer. 
[0023] Moreover, it can consider as the 
silicon oxide formed as a fluid insulator 
layer of generation of the silanol in a 
gaseous phase, and the reaction of the 
silanol on a low -temperature substrate. 
[0024] Although an SOG film is a coat 
formed by application in air atmosphere, a 
silicon oxide is formed of the generation of 
the silanol in a gaseous phase and the 
reaction of the silanol on a 
low-temperature substrate which a 
substrate front face is made to adsorb the 
silanol (Hn Si(OH)4-n) formed in reduced 
pressure atmosphere of combination with 
silane gas (SiH4) and a hydrogen peroxide 
(H2 02), and use it as a coat. Such a silicon 
oxide can also be illustrated as a fluid 
insulator layer. Although silane gas is 
illustrated as material gas of silanol 
formation here, hydrogen machines (*H) 
may be the methylsilanes (dimethylsilane, 
trimethyl silane, etc.) replaced by alkyl 
groups, such as a methyl group (-CH3) and 
an ethyl group (*C2 H5), or ethyl silanes 
(diethylsilane, triethyl silane, etc.). 
[0025] moreover, a crevice, a wiring slot, or 
connection - the width of face W of a hole 
shall be within the limits of the maximum 
width Wmax and minimum width of face 
Wmin, and shall satisfy the conditions of 
Wmax<=4x Wmin* * 

[0026] (2) The semiconductor device by 
which the semiconductor integrated circuit 
equipment of this invention was formed in 
the principal plane of a semiconductor 
substrate, The 1st insulator layer where 
the conductive member which used the 
CMP method for the crevice which was 
formed in the upper part of a 
semiconductor device and formed in the 



part, and was formed in it was embedded, 
It is semiconductor integrated circuit 
equipment which has the 2nd insulator 
layer where the conductive member which 
used the CMP method for the crevice which 
was formed in the upper surface of the 1st 
insulator layer, and was formed in the part, 
and was formed in it was embedded, and 
the insulator layer by which flattening was 
carried out by the CMP method is 
contained in the 2nd insulator layer. 
[0027] the conductivity which flattening of 
the front face of the 2nd insulator layer is 
carried out by the insulator layer by which 
flattening was similarly carried out to 
having indicated to (l) by the CMP method 
according to such semiconductor integrated 
circuit equipment, and is embedded at the 
2nd insulator layer - formation of a 
member is ensured and can prevent short 
[ the / poor ] moreover, the conductivity 
embedded at the 2nd insulator layer - the 
conductivity which prevents superfluous 
polish of a member and is further formed in 
the upper part - it is the same as that of 
the above (l) that formation of a member 
can be ensured, and short [ the / poor ] can 
be prevented, consequently the yield of 
semiconductor integrated circuit 
equipment and improvement in reliability 
can be aimed at 

[0028] In addition, the diffusion prevention 
film which prevents diffusion of the 
metallic element which constitutes wiring, 
for example, the silicon nitride formed by 
the plasma CVD method, may be formed in 
the upper surface of the wiring formed in 
the crevice or the wiring slot in 
semiconductor integrated circuit 
equipment given in the above (l) and (2). 
Thereby, the isolation voltage of the layer 
insulation film during wiring can be 
secured, and the reliability of 
semiconductor integrated circuit 
equipment can be improved. 
[0029] (3) The manufacture method of the 
semiconductor integrated circuit 
equipment of this invention It is formed in 
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the upper part of the semiconductor device 
formed in the principal plane of a 
semiconductor substrate, and a 
semiconductor device. The 1st insulator 
layer where the 1st conductivity member 
was embedded in part, It is the 
manufacture method of semiconductor 
integrated circuit equipment of it being 
formed in the upper surface of the 1st 
insulator layer, and having the 2nd 
insulator layer where the 2nd conductivity 
member was embedded in part, (a) The 1st 
insulator layer is deposited on the 
semiconductor substrate in which the 
semiconductor device was formed at least. 
On the front face of the process which 
forms a crevice in the part, and the 1st 
insulator layer including the interior of the 
(b) crevice The process and (c) conductivity 
film which form the conductive film which 
embeds a crevice are ground by the CMP 
method. The process which leaves a 
conductive film and forms the 1st 
conductivity member only in the crevice of 
the 1st insulator layer, (d) The process 
which deposits on the upper part of a 
member the fluid insulator layer which has 
self-taught kinesis the 1st conductivity, (e) 
After forming a crevice in the 2nd insulator 
layer containing a fluid insulator layer and 
forming the conductive film which embeds 
the crevice, the process which grinds the 
conductive film by the CMP method, and 
forms the 2nd conductivity member is 
included. 

[0030] According to the manufacture 
method of such semiconductor integrated 
circuit equipment, the semiconductor 
integrated circuit equipment of a 
publication can be manufactured to the 
above (l). 

[0031] In addition, when a fluid insulator 
layer is an SOG film, it can form by 
applying and heat-treating an SOG film to 
a semiconductor substrate. 
[0032] moreover, when a fluid insulator 
layer is a silicon oxide formed of generation 
of the silanol in a gaseous phase, and the 



reaction of the silanol on a 
low-temperature substrate A 

semiconductor substrate is held at low 
temperature 100 degrees C or less to the 
reaction chamber under reduced pressure 
atmosphere. It is SiHx M 4-x, and (however, 
M the alkyl group of carbon numbers 1-3, 
l<=x<=4) H2 02 in a reaction chamber. It 
can introduce, a silanol can be generated 
and it can form by heat-treating the 
semiconductor substrate which the silanol 
deposited. In this case, vapor pressure falls, 
so that the carbon number of an alkyl 
group (*M) increases. For this reason, the 
wall surface temperature of a reaction 
chamber can be raised and let temperature 
of a semiconductor substrate be the lowest 
temperature. The probability that 
adsorption of the alkyl silane (SiHx M 4-x) 
to the semiconductor substrate top held at 
low temperature will be promoted by this, 
and the reaction of silanol generation will 
arise near the front face of a semiconductor 
substrate becomes high. Consequently, it 
becomes possible to raise the yield of 
material gas. In addition, since supplying 
by the gaseous phase is desirable as for 
material gas, as for the carbon number of 
an alkyl group, three or less are desirable. 
[0033] Moreover, the width of face W of the 
crevice in which the 1st conductivity 
member is formed can be formed so that 
the maximum width Wmax may become 
less than (Wmin<=W<=4xWmin) 4 times of 
the minimum width of face Wmin. 
[0034] Moreover, the conductive film 
embedded in the' aforementioned (b) 
process in the crevice of the 1st insulator 
layer The altitude HI in the crevice in the 
minimum width of face Wmin and its 
altitude H2 in the crevice in the maximum 
width Wmax can make altitude HI and H2 
higher (H1**H2> L2) than the altitude LI 
of the front face of the 1st insulator layer 
almost equally (H1**H2). 
[0035] According to the manufacture 
method of such semiconductor integrated 
circuit equipment, the 1st conductivity 
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member formed at the (b) process will be 
embedded to all the fields of the crevice of 
the 1st insulator layer, and flattening of 
the front face of a member itself will be 
ground and carried out the 1st conductivity. 
At this point, the technology in which this 
invention was indicated by aforementioned 
JP, 7-297 183, A is different, that is, in the 
technology indicated by the 
aforementioned official report, in the field 
where the width of face of a wiring slot is 
wide, the surface height of a conductive 
film was lower than the altitude of a wiring 
slot front face, therefore covered the 
conductive film with coats, such as SOG, - 
if polishing of these is carried out to behind 
and wiring is formed in it in a wiring slot, 
an SOG film will remain to the crevice on 
the front face of wiring It is what deposits 
fluid insulator layers, such as SOG, after 
carrying out polish for forming the 1st 
conductivity member in this invention, 
however, with the manufacture method of a 
publication, in the aforementioned official 
report The altitude Hi in a crevice [ in / the 
minimum width of face Wmin / the 
aforementioned passage ] while it is 
different in the sequence of the process, 
The altitude H2 in the crevice in the 
maximum width Wmax almost equally 
(H1**H2) and the altitude HI and H2 
Since it is higher than the altitude Ll of 
the front face of the 1st insulator layer 
(H1**H2> L2), the formation process of the 
1st conductivity member (that is, wiring in 
the aforementioned official report) itself is 
different. Therefore, it is different from the 
semiconductor device manufactured by 
technology given [ aforementioned ] in an 
official report in that fluid insulator layers, 
such as an SOG film, do not remain there 
though the semiconductor integrated 
circuit equipment itself formed by such 
different manufacture method and the 
crevice (dishing) by CMP are generated on 
the surface of a member the 1st 
conductivity. 

[0036] moreover, the 1st conductivity in a 



crevice [ in / the minimum width of face 
Wmin / in the 1st conductivity member 
ground in the aforementioned (c) process ] 
- a member - the surface amount Kl of 
dishing, and the 1st conductivity in the 
crevice in the maximum width Wmax -* a 
member - the surface amount K2 of 
dishing is almost equal (K1**K2) Such 
manufacture methods of semiconductor 
integrated circuit equipment are conditions 
concluded from the conditions of 
aforementioned H1**H2. 
[0037] Moreover, the 2nd insulator layer 
can be formed by depositing the CVD 
silicon oxide which used a plasma CVD 
method or heat CVD, depositing a fluid 
insulator layer after that, and depositing a 
CVD oxide film further before deposition of 
a fluid insulator layer. 
[0038] Moreover, a wrap diffusion 
prevention film, for example, a silicon 
nitride, can be deposited for the front face 
of a member the 1st conductivity after 
formation of a member the 1st conductivity. 
[0039] According to the manufacture 
method of such semiconductor integrated 
circuit equipment, diffusion of metallic 
elements, such as copper which constitutes 
the 1st conductivity member, is prevented, 
and the reliability of semiconductor 
integrated circuit equipment can be 
improved. 

[0040] (4) The manufacture method of the 
semiconductor integrated circuit 
equipment of this invention It is formed in 
the upper part of the semiconductor device 
formed in the principal plane of a 
semiconductor substrate, and a 
semiconductor device. The 1st insulator 
layer where the 1st conductivity member 
was embedded in part, It is the 
manufacture method of semiconductor 
integrated circuit equipment of it being 
formed in the upper surface of the 1st 
insulator layer, and having the 2nd 
insulator layer where the 2nd conductivity 
member was embedded in part, (a) The 1st 
insulator layer is deposited on the 
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semiconductor substrate in which the 
semiconductor device was formed at least. 
On the front face of the process which 
forms a crevice in the part, and the 1st 
insulator layer including the interior of the 
(b) crevice The process and (c) conductivity 
film which form the conductive film which 
embeds a crevice are ground by the CMP 
method. The process which leaves a 
conductive film and forms the 1st 
conductivity member only in the crevice of 
the 1st insulator layer, (d) The process 
which deposits a silicon oxide on the upper 
part of a member the 1st conductivity, 
grinds a silicon oxide by the CMP method 
and carries out flattening, (e) After forming 
a crevice in the 2nd insulator layer 
containing a silicon oxide and forming the 
conductive film which embeds the crevice, 
the process which grinds the conductive 
film by the CMP method, and forms the 
2nd conductivity member is included. 
[0041] According to the manufacture 
method of such semiconductor integrated 
circuit equipment, the semiconductor 
integrated circuit equipment indicated 
above (2) can be manufactured. In addition, 
since flattening of the silicon oxide 
contained in the 2nd insulator layer is 
carried out by the CMP method, it does not 
need to have self-taught kinesis and may 
be formed of the CVD using a plasma CVD 
method, TEOS (tetramethoxy silane), etc. 
[0042] 

[Embodiments of the Invention] Hereafter, 
the form of operation of this invention is 
explained in detail based on a drawing. In 
addition, in the complete diagram for 
explaining the form of operation, the same 
sign is given to the same member and 
explanation of the repeat is omitted. 
[0043] (Form 1 of operation) Drawing 1 is 
the cross section having shown an example 
of the semiconductor integrated circuit 
equipment which is the form of 1 operation 
of this invention. 

[0044] As for the semiconductor integrated 
circuit equipment of the form 1 of this 



operation, n channel MISFET(Metal 
Insulator Semiconductor Field Effect 
Transistor) Qn is formed in the p well 4 of 
the semiconductor substrate 1 which has 
the SOI (Silicon On Insulator) insulating 
layer 2 and U slot isolation field 3. The SOI 
insulating layer 2 and U slot isolation field 
3 consist of silicon oxides. 
[0045] N channel MISFETQn has the gate 
electrode 7 formed through the gate 
insulator layer 6 on the principal plane of 
the semiconductor substrate 1, and the 
impurity semiconductor field 8 formed in 
the principal plane of the semiconductor 
substrate 1 of the both sides of the gate 
electrode 7, and the sidewall spacer 9 and 
the cap insulator layer 10 are formed in the 
side and the upper surface of the gate 
electrode 7, respectively. 
[0046] The gate insulator layer 6 consists of 
a silicon oxide which has several nm 
thickness, for example, can be formed by 
heat CVD or the oxidizing [ thermally ] 
method. 

[0047] The gate electrode 7 may consist for 
example, of a low resistance polycrystal 
silicon film, may form metal layers, such as 
a silicide layer or a tungsten, in the upper 
layer, and may attain low 
resistance-ization. 

[0048] The impurity semiconductor field 8 
functions as a source drain field of n 
channel MISFETQn, and n form impurities, 
such as ******** Lynn (P) or an arsenic 
(As), are introduced into high 
concentration. 

[0049] the upper part of the gate electrode 
7 and the impurity semiconductor field 8 " 
WSix, MoSix, TiSix, and TaSix etc. - you 
may form the silicide film which carried out 
the laminating of the refractory-metal 
silicide film 

[0050] the layer insulation film which 
explains the sidewall spacer 9 and the cap 
insulator layer 10 later, using as a mask 
the sidewall spacer 9 which consists of the 
silicon nitride, and the cap insulator layer 
10 when it can consider as a silicon oxide or 
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a silicon nitride and uses a silicon nitride 
self - conformable - connection - opening 
of the hole can be carried out 
[0051] Layer insulation film 11a is formed 
in the upper part of the semiconductor 
substrate 1 and n channel MISFETQn. As 
layer insulation film 11a, although reflow 
films, such as a BPSG (Boron- doped 
Phospho-Silicate Glass) film or a PSG 
(Phospho- Silicate Glass) film, can be used, 
it can also consider as a cascade screen 
with the silicon oxide formed in the lower 
part or the upper part of layer insulation 
film 11a of CVD or the spatter. After layer 
insulation film 11a accumulates, it is 
ground by the CMP method and flattening 
of the front face is carried out. 
[0052] layer insulation film 11a on the 
impurity semiconductor field 8 
connection - a hole 12 prepares - having - 
connection - metal plug 13b which 
becomes a hole 12 from the tungsten 
formed of for example, tungsten film 13a 
formed of the spatter and blanket CVD, or 
selection CVD is formed 
[0053] It is formed in the wiring slot 15 
where layer insulation film lib (insulator 
layer between the 1st layer) was formed in 
the upper layer of layer insulation film 11a, 
and wiring 14 was formed in layer 
insulation film lib. 

[0054] Layer insulation film lib consists of 
silicon oxides formed by CVD or the spatter. 
In addition, scratch 11c (blemish) is formed 
in the front face of layer insulation film lib. 
This is formed in order to perform a certain 
amount of exaggerated polish in polish by 
the CMP method performed in the case of 
formation of wiring 14 so that the metal 
membrane of the front face of layer 
insulation film lib may be removed 
certainly so that it may explain later, and it 
is a scratch blemish by the abrasive 
material of CMP. 

[0055] Wiring 14 consists of main 
conductive-layer 14a and titanium- nitride 
film 14b. Although main conductive-layer 
14a consists of copper, it may not be 



restricted to this but may be aluminum, 
tungstens, or these alloys. The rise of the 
wiring resistance accompanying 
detailed-izing of wiring 14 can be 
suppressed by making material with these 
low low resistivity into the main conductive 
layers. Thereby, highly efficient- ization of 
semiconductor integrated circuit 
equipment can be attained. 
Titanium-nitride film 14b can be made to 
be able to act as a blocking film which 
prevents diffusion, the material, for 
example, the copper, which constitutes 
main conductive -layer 14a, and also let it 
be a compound with other, for example, a 
tantalum, films [ film / titanium- nitride ], a 
tantalum-nitride film, a nitriding tungsten 
film, spatter tungsten films, or these silicon. 
[0056] Dishing 14c (depression) is formed 
in the upper surface of wiring 14. This is 
formed of polish by the CMP method so 
that formation of wiring 14 may explain 
later, and it is generated by difference at 
the polish speed by CMP of the metallic 
material which constitutes wiring 14, and 
the silicon oxide which constitutes layer 
insulation film lib. That is, the front face 
which the metal was ground quickly and 
dented relatively [ in order metaled one has 
a large polish speed of CMP as compared 
with a silicon oxide and to form wiring 14 
certainly, when a certain amount of 
exaggerated polish is performed / a silicon 
oxide ] will be formed. 
[0057] The layer insulation film 16 is 
formed in the upper surface of wiring 14 
and layer insulation film lib. The layer 
insulation film 16 consists of blocking layer 
16a formed in contact with wiring 14 and 
layer insulation film lib, flattening layer 
16b, and insulator layer 16c. 
[0058] Blocking layer 16a can be made into 
the silicon nitride formed for example, by 
the plasma CVD method, and has the 
function which suppresses diffusion of the 
copper which constitutes main 
conductive- layer 14a of wiring 14. Diffusion 
of the copper to the layer insulation films 
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11a, lib, and 16 can be prevented with the 
effect of titanium- nitride film 14b by this, 
those insulation can be held, and the 
reliability of semiconductor integrated 
circuit equipment can be raised. In 
addition, thickness of blocking layer 16a 
can be set to about lOOnm when a silicon 
nitride is used. 

[0059] Flattening layer 16b can consist of 
the coat, for example, the SOG (Spin On 
Glass) film, which has self-taught kinesis, 
can remove the influence of scratch 11c and 
dishing 14c, and can carry out flattening of 
the front face. Thus, by having flattening 
layer 16b, the flat nature of the front face of 
the layer insulation film 16 is securable, 
and formation of the residue of a metal 
membrane can be prevented in the case of 
formation of the 2nd*layer wiring 
embedded on the layer insulation film 16, 
short [ of the 2nd*layer wiring / poor ] can 
be prevented so that it may explain later, 
and the yield and reliability of 
semiconductor integrated circuit 
equipment can be improved. 
[0060] Insulator layer 16c can be made into 
the silicon oxide formed of CVD, and has 
the function to secure the thickness of the 
layer insulation film 16. Therefore, it is not 
indispensable when sufficient thickness of 
the layer insulation film 16 is securable 
with flattening layer 16b. 
[0061] The wiring slot 17 is formed in the 
layer insulation film 16, and the wiring 18 
which is the 2nd metal wiring is formed in 
the wiring slot 17. in addition, the 
connection for connecting a part of wiring 
slot 17 to the wiring 14 currently formed in 
the lower part - a hole is also contained 
namely, a wiring slot and connection - a 
hole - forming - the wiring slot and 
connection - a hole - it is formed by the 
so-called dual DAMASHIN method which 
deposits a metal membrane on a substrate 
including inside, for example, removes the 
metal membrane of fields other than a 
wiring slot by the CMP method, and forms 
connection wiring and wiring in one 



[0062] Wiring 18 consists of main 
conductive- layer 18a and titanium- nitride 
film 18b like wiring 14. Although main 
conductive-layer 18a can illustrate copper, 
it may be aluminum, tungstens, or those 
alloys. The rise of the wiring resistance 
accompanying detailed- izing of wiring 18 
can be suppressed by making material with 
these low low resistivity into the main 
conductive layers. Thereby, highly 
efificient-ization of semiconductor 
integrated circuit equipment can be 
attained. Titanium- nitride film 18b can be 
made to be able to act as a blocking film 
which prevents diffusion, the material, for 
example, the copper, which constitutes 
main conductive-layer 18a, and also let it 
be a compound with other, for example, a 
tantalum, films [ film / titanium- nitride ], a 
tantalum-nitride film, a nitriding tungsten 
film, spatter tungsten films, or these silicon. 
[0063] In addition, although the metal 
membrane formed on the layer insulation 
film 16 of the polish using the CMP method 
is removed and it is formed so that wiring 
18 may be explained later, since the flat 
nature of the front face of the layer 
insulation film 16 is secured as it described 
above, no crevices other than wiring slot 17 
exist in the front face, and, therefore, the 
residue of metal membranes other than 
wiring 18 is not formed. For this reason, it 
does not generate but short [ of the wiring 
18 resulting from the metal residue / poor ] 
can aim at the yield of semiconductor 
integrated circuit equipment, and 
improvement in reliability. Moreover, since 
the front face of the layer insulation film 16 
is flat enough, in polish by CMP for 
forming wiring 18, superfluous 
exaggerated polish is not required. 
Consequently, short [ of the upper wiring at 
the time of suppressing dishing of wiring 
18 and forming still multilayer wiring (the 
3rd metal wiring etc.) / poor ] is prevented, 
and the yield and reliability of 
semiconductor integrated circuit 
equipment can be improved. 
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[0064] The layer insulation film 16, the 
same layer insulation film as wiring 18, 
and wiring may be formed on wiring 18, 
and you may constitute in a multilayer 
further. In this case, it is the same as that 
of the case of wiring 18 that the same 
flattening layer as flattening layer 16b can 
be prepared, and processing of the upper 
wiring can be ensured. 
[0065] Next, the manufacture method of 
the above-mentioned semiconductor 
integrated circuit equipment is explained 
according to drawing. Drawing 2 - drawing 
15 are the cross sections having shown an 
example of the manufacture method of the 
semiconductor integrated circuit 
equipment which is the form of 1 operation 
of this invention in order of the process. 
[0066] First, p which has the SOI 
insulating layer 2 formed by the high 
concentration oxygen pouring-in method 
etc. ■ The semiconductor substrate 1 which 
consists of single crystal silicon of type is 
prepared, the impurity for making it the 
conducted type of p form of current, for 
example, boron, is doped with an ion 
implantation etc., and the p well 4 is 
formed. The p well 4 may dope by mixing 
impurity gas at the time of the epitaxial 
growth in the high concentration oxygen 
pouring-in method. 

[0067] Next, U slot which reaches the SOI 
insulating layer 2 is formed, after 
depositing after that, for example, a silicon 
oxide, an excessive silicon oxide is removed 
using the CMP method etc., a silicon oxide 
is embedded in the aforementioned U slot, 
and U slot isolation field 3 is formed in the 
principal plane of the semiconductor 
substrate 1 ( drawing 2 ). 
[0068] Next, the silicon oxide used as the 
silicon oxide used as the gate insulator 
layer 6, the polycrystal silicon film used as 
the gate electrode 7, and the cap insulator 
layer 10 is deposited one by one on the 
principal plane of the semiconductor 
substrate 1, a cascade screen is formed, the 
aforementioned cascade screen is 



**********ed by using as a mask the resist 
in which patterning was carried out by the 
photolithography, and the gate insulator 
layer 6, the gate electrode 7, and the cap 
insulator layer 10 are formed ( drawing 3 ). 
Although the gate insulator layer 6 can be 
deposited for example, by heat CVD and 
the gate electrode 7 can be formed by CVD, 
in order to reduce the resistance, you may 
dope the impurity (for example, P) of n 
form, in addition, the upper part of the gate 
electrode 7 " WSix, MoSix, TiSix, and 
TaSix etc. - you may carry out the 
laminating of the refractory- metal silicide 
film The cap insulator layer 10 can be 
deposited by CVD. 

[0069] Next, after depositing a silicon-oxide 
film in CVD on the semiconductor 
substrate 1, by carrying out anisotropic 
etching of this silicon-oxide film by the 
reactive-ion-etching (RIE) method, the 
sidewall spacer 9 is formed in the side 
attachment wall of the gate electrode 7, 
and the impurity semiconductor field 8 
which carries out the ion implantation of 
the n form impurity (Lynn), and constitutes 
the source of n channel MISFETQn and a 
drain field in the p well 4 of the both sides 
of the gate electrode 7 is formed ( drawing 
4 ). In addition, before formation of the 
sidewall spacer 9, a low -concentration 
impurity semiconductor field may be 
formed and a high-concentration impurity 
semiconductor field may be formed after 
formation of the sidewall spacer 9. 
[0070] Next, after depositing a silicon-oxide 
film in a spatter or CVD on the 
semiconductor substrate 1, the front face 
forms layer insulation film 11a by which 
flattening was carried out by grinding a 
silicon-oxide film by the CMP method, 
furthermore, photolithography technology 
well-known to layer insulation film 11a on 
the impurity semiconductor field 8 of the 
principal plane of the semiconductor 
substrate 1 " using - connection - opening 
of the hole 12 is carried out ( drawing 5 ) 
[0071] Next, tungsten film 13a is deposited 
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by the spatter, and tungsten film 13c is 
further deposited by blanket CVD 
( drawing 6 ). 

[0072] next, connection - a hole - tungsten 
film 13c on layer insulation film 11a other 
than 12 and tungsten film 13a are removed 
for example, by the etchback method, and 
metal plug 13b is formed ( drawing 7 ) 
[0073] Next, a silicon-oxide film is 
deposited in a spatter or CVD, layer 
insulation film lib is formed, it is 
processed using still better known 
photolithography technology and etching 
technology, and the wiring slot 15 is formed 
( drawing 8 ). In addition, although the 
silicon oxide formed by the spatter or CVD 
is illustrated here, you may be application 
films, such as SOG, an organic film, the 
CVD silicon oxide that added the fluorine, 
a silicon nitride, and the other multilayers 
which carried out the laminating of two or 
more insulator layers of a seed. Moreover, 
the wiring slot 15 is formed in a field to 
embed a wiring material behind and 
consider as wiring 14. in addition - 
although the wiring slot 15 is formed with 
the form 1 of this operation after forming 
the metal plug 13 - connection - after 
carrying out opening of the hole 12, the 
wiring slot 15 may be formed, and you may 
form the metal plug 13 after that 
[0074] Next, titanium -nitride film 14b 
which turns into titanium-nitride film 14b 
of wiring 14 all over the semiconductor 
substrate 1 is deposited ( drawing 9 ). 
Titanium-nitride film 14b can be deposited 
by CVD or the spatter. Deposition of 
titanium-nitride film 14b is performed to 
the improvement in the adhesion of the 
copper film explained later, and the well of 
diffusion prevention of copper. In addition, 
although a titanium-nitride film is 
illustrated with the form 1 of this operation, 
you may be a metal membrane or 
tantalum- nitride films, such as a tantalum, 
etc. Moreover, it is also possible to carry out 
sputtering etch of the front face of 
titanium-nitride film 14b just before 



deposition of main conductive- layer 14a 
which is the following process. By such 
sputtering etch, water, an oxygen-content 
child, etc. who stuck to the front face of 
titanium-nitride film 14b can be removed, 
and the adhesive property of main 
conductive- layer 14a can be improved. An 
effect is large, when carrying out a vacuum 
break, **(ing) a front face to the 
atmosphere after deposition of 
titanium-nitride film 14b and depositing 
the main conductive-layer 14a especially. 
[0075] Next, the thin film of the metal used 
as main conductive -layer 14a, for example, 
copper, is deposited, this is heat-treated 
and fluidized, and the metal membrane 19 
embedded good in the wiring slot 15 is 
formed ( drawing 10 ). Although deposition 
of a copper film can use the usual spatter, it 
may use physical vapor growths, such as a 
vacuum deposition. Moreover, the 
conditions of heat treatment need the 
temperature and time which the copper 
which constitutes a metal membrane 19 
fluidizes, for example, can illustrate 350 
degrees C - 400 degrees C and 3 minutes - 5 
minutes. 

[0076] Next, excessive titanium-nitride 
film 14b and the excessive metal 
membrane 19 on layer insulation film lib 
are removed, and main conductive- layer 
14a and titanium-nitride film 14b which 
constitute wiring 14 are formed ( drawing 
11 ). The polish which used the CMP 
method performs removal of 
titanium-nitride film 14b and a metal 
membrane 19. In order to use the CMP 
method for formation of wiring 14, dishing 
14c which is in the state in which the front 
face of wiring 14 was dented as compared 
with the front face of layer insulation film 
lib is formed, and scratch 11c which is a 
scratch blemish by the abrasive material of 
CMP etc. is formed in the front face of layer 
insulation film lib. 

[0077] Next, on wiring 14 and layer 
insulation film lib, a K silicon nitride is 
deposited and blocking layer 16a is formed 
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( drawing 12 ). For example, a plasma CVD 
method can be used for deposition of a 
silicon nitride. Thickness may be about 
lOOnm. 

[0078] Next, flattening layer 16b to which 
the SOG film which is a coat with 
self-taught kinesis was applied to, the cure 
of the heat treatment of about 400 more 
degrees C was performed and carried out, 
and flattening of the front face was carried 
out is formed ( drawing 13 ). An organic or 
inorganic SOG film can be used as an SOG 
film. Moreover, it is also possible to use the 
SOG film of a polysilazane system. In the 
case of the SOG film of a polysilazane 
system, it has thermal resistance, and the 
reliability of semiconductor integrated 
circuit equipment can be improved in it. 
[0079] Next, insulator layer 16c is 
deposited and the layer insulation film 16 
is completed. Let insulator layer 16c be a 
silicon oxide by CVD. As for the front face 
of insulator layer 16c, i.e., the front face of 
the layer insulation film 16, flat nature is 
secured by existence of flattening layer 16b. 
Then, the wiring slot 17 is formed 
( drawing 14 ). the connection for 
connecting with the wiring 14 which is 
lower layer wiring in the wiring slot 17 - 
the hole is also contained 
[0080] Next, like the case of wiring 14, 
titanium-nitride film 18b of wiring 18 
which becomes a part is deposited, the thin 
film of the metal further set to main 
conductive-layer 18a, for example, copper, 
is deposited, this is heat-treated and 
fluidized, and the metal membrane 20 
embedded good in the wiring slot 17 is 
formed ( draw T ing 15 ). About 
titanium-nitride film 18b and a metal 
membrane 20, since it is the same as that 
of said titanium-nitride film 14b and metal 
membrane 19, explanation is omitted. 
[0081] Finally, the metal membrane 20 on 
the layer insulation film 16 and 
titanium-nitride film 18b are removed, 
wiring 18 is formed, and the semiconductor 
integrated circuit equipment shown in 



drawing 1 is completed mostly. The CMP 
method is used for removal of this metal 
membrane 20 and titanium-nitride film 
18b. With the form of this operation, since 
the crevice which is not meant does not 
exist in the front face of the layer 
insulation film 16 even if it performs CMP 
for formation of wiring 18, since the flat 
nature of the front face of the layer 
insulation film 16 is secured, the residue of 
the metal membrane 20 which is not meant 
or titanium- nitride film 18b does not arise. 
For this reason, short poor generating of 
the wiring 18 resulting from such the 
residue is prevented, and the yield of 
semiconductor integrated circuit 
equipment and improvement in reliability 
can be aimed at. 

[0082] Moreover, since the flat nature of 
the front face of the layer insulation film 16 
is secured, even if it does not perform 
exaggerated polish of superfluous CMP, 
formation of wiring 18 can be ensured, and 
superfluous polish can be prevented. For 
this reason, short [ of the wiring which 
suppresses dishing of wiring 18 front face 
and is formed in the upper layer / poor ] is 
prevented, and the yield and reliability of 
semiconductor integrated circuit 
equipment can be improved. 
[0083] In addition, with the form 1 of this 
operation, as flattening layer 16b, although 
the SOG film was illustrated, it can also 
consider as the silicon oxide formed of 
generation of the silanol in a gaseous phase 
(Hn Si(OH)4-n), and the reaction of the 
silanol on a low-temperature substrate. 
Such a silicon oxide forms a silanol in 
reduced pressure atmosphere by 
combination with silane gas (SiH4) and a 
hydrogen peroxide (H2 02), and after it 
makes this adsorb and react to a substrate 
front face and considers as a coat, it can 
form it by performing and carrying out the 
cure of the heat treatment of 450 degrees C 
or less. The coat deposited by adsorption of 
such a silanol and the reaction has 
self-taught kinesis, and can secure the flat 
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nature of the front face of the layer 
insulation film 16 like said SOG film. 
[0084] In addition, a hydrogen machine 
(-H) can illustrate alkyl silanes (SiHx M 
4*x (however, M the alkyl group of carbon 
numbers 1-3, K=x<=4)), such as 
methylsilanes (dimethylsilane, trimethyl 
silane, etc.) replaced by alkyl groups, such 
as a methyl group (-CH3) and an ethyl 
group (-C2 H5), or ethyl silanes 
(diethylsilane, triethyl silane, etc.), as 
material gas of silanol formation in 
addition to silane gas. The carbon number 
of an alkyl group is made or less into three 
for taking into consideration the 
convenience of supplying the promotion 
and material gas of a silanol generation 
reaction by adsorption of the alkyl silane 
(SiHx M 4-x) to the semiconductor 
substrate top held at low temperature 
increasing by the gaseous phase. 
[0085] (Form 2 of operation) Drawing 16 is 
the cross section having shown an example 
of the semiconductor integrated circuit 
equipment which is the form of other 
operations of this invention. 
[0086] The semiconductor integrated 
circuit equipment of the form 2 of this 
operation transposes the layer insulation 
film 16 of the semiconductor integrated 
circuit equipment in the form 1 of operation 
to the layer insulation film 21, and other 
members are the same as that of the form 1 
of operation. Therefore, the explanation 
about the same member as them is omitted. 
[0087] The layer insulation film 21 consists 
of silicon- oxide 21b by which accumulated 
by the same blocking layer 21a and same 
CVD as blocking layer 16a in the form 1 of 
operation, and flattening was carried out 
by the CMP method. Blocking layer 21a 
consists of a silicon nitride which has about 
lOOnm thickness like blocking layer 16a of 
the form 1 of operation. Since silicon -oxide 
21b is what has thickness sufficient in 
itself, insulator layer 16c is not formed like 
the layer insulation film 16 of the form 1 of 
operation. However, thickness of 



silicon-oxide 21b may be made thin, the 
insulator layer which is equivalent to 
insulator layer 16c like the form 1 of 
operation may be formed, and the layer 
insulation film 21 of sufficient thickness 
may be formed. 

[0088] Next, the manufacture method of 
the above-mentioned semiconductor 
integrated circuit equipment is explained 
according to drawing. Drawing 17 - 
drawing 20 are the cross sections having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment which is the form of 
other operations of this invention in order 
of the process. 

[0089] The process of drawing 11 in the 
form 1 of operation of the manufacture 
method of the semiconductor integrated 
circuit equipment of the form 2 this 
operation is the same. 
[0090] Then, a silicon nitride is deposited 
like blocking layer 16a of the form 1 of 
operation, and blocking layer 21a is formed. 
The silicon oxide 22 with still more 
sufficient thickness is formed by CVD 
( drawing 17 ). Here, since the silicon oxide 
22 formed of CVD is not a film which has 
self-taught kinesis, the crevice 23 resulting 
from dishing 14c and scratch 11c is formed 
in the front face. 

[009 1] Next, a silicon oxide 22 is ground by 
the CMP method ( drawing 18 ). The 
crevice 23 formed in the front face of a 
silicon oxide 22 is vanished by this, 
silicon- oxide 21b is formed, and the front 
face forms the flat layer insulation film 21. 
Moreover, by the manufacture method of 
the gestalt 2 this operation, since the CMP 
method is used, in addition to the ability to 
vanish a crevice 23, the flat nature in the 
whole semiconductor substrate 1 can be 
improved. 

[0092] Next, like the gestalt 1 of operation, 
the wiring slot 17 is formed in the layer 
insulation film 21 ( drawing 19 ), and the 
metal membrane 20 set to titanium-nitride 
film 18b and main conductive- layer 18a 
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like the gestalt 1 of operation is formed 
( drawing 20 ). 

[0093] Finally, the metal membrane 20 on 
the layer insulation film 21 and 
titanium-nitride film 18b are removed, 
wiring 18 is formed, and the semiconductor 
integrated circuit equipment shown in 
drawing 16 is completed mostly. The CMP 
method is used for removal of this metal 
membrane 20 and titanium -nitride film 
18b like the gestalt 1 of operation. With the 
gestalt of this operation, since the flat 
nature of the front face of the layer 
insulation film 21 is secured, even if it 
performs CMP for formation of wiring 18, 
the residue of the metal membrane 20 
which is not meant on the front face of the 
layer insulation film 21 or titanium-nitride 
film 18b does not arise. For this reason, 
short poor generating of the wiring 18 
resulting from such the residue is 
prevented, and the yield of semiconductor 
integrated circuit equipment and 
improvement in reliability can be aimed at. 
[0094] Moreover, since the flat nature of 
the front face of the layer insulation film 21 
is secured, even if it does not perform 
exaggerated polish of superfluous CMP, 
formation of wiring 18 can be ensured, and 
superfluous polish can be prevented. For 
this reason, short [ of the wiring which 
suppresses dishing of wiring 18 front face 
and is formed in the upper layer / poor ] is 
prevented, and the yield and reliability of 
semiconductor integrated circuit 
equipment can be improved. 
[0095] (Gestalt 3 of operation) Drawing 21 
is the cross section having shown an 
example of the semiconductor integrated 
circuit equipment of this invention which is 
the gestalt of other operations further. 
[0096] The semiconductor integrated 
circuit equipment of the gestalt 3 of this 
operation has n channel MISFETQn and 
p-channel MISFETQp which were formed 
on the semiconductor substrate 101. 
Although n channel MISFETQn and 
p-channel MISFETQp which are a 



semiconductor device can constitute 
CMISFET (Complimentary-MISFET), and 
can constitute a semiconductor integrated 
circuit and illustration is not carried out at 
a semiconductor integrated circuit, passive 
elements, such as resistance and a 
capacitor, can be included. In addition, 
although CMISFET is illustrated with the 
gestalt of this operation, a semiconductor 
integrated circuit may consist of 
MISFET(s) of the single channel of n 
channel MISFETQn or p-channel 
MISFETQp. Furthermore, although 
MISFET is illustrated, a semiconductor 
integrated circuit may consist of gestalten 
of this operation using the semiconductor 
device of other transistor structures, such 
as a bipolar transistor or Bi- CMISFET. 
[0097] The isolation field 102 is formed in 
the semiconductor substrate 101 near 
[ the ] the principal plane, and n type well 
104 by which p type well 103 by which the 
p type impurity (for example, boron (B)) 
was introduced into low concentration, and 
the n type impurity (for example, Lynn (P), 
an arsenic (As)) were introduced into low 
concentration is formed in it at the active 
region surrounded in the isolation field 102. 
N channel MISFETQn is formed in the 
active-region principal plane of p type well 
103, and p-channel MISFETQp is formed 
in the active -region principal plane of n 
type well 104. The isolation field 102 is 
formed in the vadum of the principal plane 
of the semiconductor substrate 101, for 
example, consists of a silicon oxide. In 
addition, it cannot be overemphasized that 
it is good also as a SOI substrate which 
explained the semiconductor substrate 101 
to the gestalt 1 of operation. 
[0098] N channel MISFETQn has the gate 
electrode 106 formed through the gate 
insulator layer 105 on the principal plane 
of p type well 103, and the n type 
semiconductor region 107 formed in the 
principal plane of the semiconductor 
substrate 101 of the both sides of the gate 
electrode 106. Moreover, p-channel 
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MISFETQp has the gate electrode 106 
formed through the gate insulator layer 
105 on the principal plane of n type well 
104, and the p type semiconductor region 
108 formed in the principal plane of the 
semiconductor substrate 101 of the both 
sides of the gate electrode 106. 
[0099] The gate insulator layer 105 consists 
of a silicon oxide which has several nm 
thickness, for example, can be formed by 
the oxidizing [ thermally ] method or heat 
CVD. It may consist of a low resistance 
polycrystal silicon film, and the gate 
electrode 106 may form metal layers, such 
as a tungsten (W) which minded [ the ] 
barrier metal, such as silicide layers, such 
as a tungsten (W) and cobalt (Co), or a 
titanium nitride (TiN), and a nitriding 
tungsten (WN), molybdenum (Mo), 
titanium (Ti), and a tantalum (Ta), and 
may attain low resistance -ization. 
[0100] Semiconductor regions 107 and 108 
function as a source drain field of n channel 
MISFETQn and p-channel MISFETQp. n 
type impurity (for example, Lynn or an 
arsenic) is introduced into a semiconductor 
region 107, and p type impurity (for 
example, boron) is introduced into the 
semiconductor region 108. Semiconductor 
regions 107 and 108 are good also as the 
so-called LDD (Lightly Doped Drain) 
structure which consists of a low 
concentration semiconductor region by 
which the impurity was introduced into low 
concentration, and a high concentration 
semiconductor region by which the 
impurity was introduced into high 
concentration, moreover, the upper part of 
semiconductor regions 107 and 108 " WSix, 
MoSix, TiSix, and TaSix etc. - you may 
form the silicide film which carried out the 
laminating of the refractory-metal silicide 
film 

[0101] The sidewall spacer 109 and the cap 
insulator layer 110 are formed in the side 
and the upper surface of the gate electrode 
106, respectively, the layer insulation film 
which explains the sidewall spacer 109 and 



the cap insulator layer 110 later, using as a 
mask the sidewall spacer 109 which 
consists of the silicon nitride, and the cap 
insulator layer 110 when it can consider as 
a silicon oxide or a silicon nitride and uses 
a silicon nitride " self " conformable - 
connection - opening of the hole can be 
carried out 

[0102] The layer insulation film 111 is 
formed in the upper part of the 
semiconductor substrate 101, n channel 
MISFETQn, and p-channel MISFETQp. As 
a layer insulation film 111, although reflow 
films, such as a BPSG film or a PSG film, 
can be used, it can also consider as a 
cascade screen with the silicon oxide 
formed in the lower part or the upper part 
of the layer insulation film 111 of CVD or 
the spatter. As for the layer insulation film 
111, flattening of the front face is carried 
out for example, by the CMP method. 
[0103] a semiconductor region 107 and the 
layer insulation film 111 on 108 " 
connection " a hole 112 prepares - having 
- connection " tungsten film 113a formed 
of the spatter and the plug 113 which 
consists of tungsten film 113b formed of 
blanket CVD or selection CVD are formed 
in the hole 112 

[0104] The 1st- layer wiring Ml is formed in 
the upper layer of the layer insulation film 
111. The tungsten film by which patterning 
was carried out for example, with 
photolithography technology can be used 
fqr the lst-layer wiring Ml. The lst-layer 
wiring Ml is electrically connected to 
semiconductor regions 107 and 108 
through a plug 113. In addition, since 
tungsten material is used for the lst-layer 
wiring Ml, there is no problem of the 
diffusion to the semiconductor substrate of 
the element which constitutes the lst-layer 
wiring Ml, and the semiconductor 
integrated circuit equipment of high 
reliability can be constituted. 
[0105] The insulator layer 114 between 
wiring layers which insulates between 
layers with the 2nd-layer wiring M2 later 
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explained to be the lst-layer wiring Ml is 
formed in the upper layer of the lst-layer 
wiring Ml and the layer insulation film 111. 
By grinding the silicon oxide formed by 
CVD by the CMP method, flattening of the 
front face is carried out, and the insulator 
layer 114 between wiring layers is 
constituted, the insulator layer 114 
between wiring layers - connection " a 
hole 115 forms - having - connection " 
tungsten film 116a formed of the spatter 
and the plug 116 which consists of tungsten 
film 116b formed of blanket CVD or 
selection CVD are formed in the hole 115 In 
addition, it can replace with tungsten film 
116b, and the titanium-nitride film formed 
by the spatter or CVD can be used. 
[0106] On the insulator layer 114 between 
wiring layers, the insulator layer 117 for 
wiring formation for forming the 2nd*layer 
wiring M2 is formed. Let the insulator 
layer 117 for wiring formation be the 
silicon oxide formed by CVD. In addition, 
illustration is omitted although the 
blemish by the scratch is formed in 
insulator layer 117 front face for wiring 
formation. This is formed in order to 
perform a certain amount of exaggerated 
polish in polish by the CMP method 
performed in the case of formation of the 
2nd-layer wiring M2 so that the metal 
membrane of the front face of the insulator 
layer 117 for wiring formation may be 
removed certainly so that it may explain 
later, and it is a scratch blemish by the 
abrasive material of CMP. 
[0107] The wiring slot 118 is formed in the 
insulator layer 117 for wiring formation, 
and the 2nd*layer wiring M2 is formed in 
the wiring slot 118. The 2nd*layer wiring 
M2 consists of barrier layer 119a which 
consists of a titanium nitride (TiN), and 
main conductive -layer 119b which consists 
of copper (Cu). Thus, since material, such 
as copper with small resistivity, is used for 
main conductive- layer 119b, the resistance 
of the 2nd wiring layer M2 can be reduced, 
the wiring resistance between 



semiconductor devices is reduced, the time 
delay of a circuit is shortened, the speed of 
response of semiconductor integrated 
circuit equipment is improved, and the 
performance of semiconductor integrated 
circuit equipment can be improved. 
[0108] In addition, as barrier layer 119a, it 
can replace with a titanium nitride and a 
tantalum (Ta), a nitriding tungsten (WN), a 
tantalum nitride (TaN), tantalum oxide 
(TaO), and an acid silicon nitride (SiON) 
can be used. Moreover, it can replace with 
copper and aluminum (aluminum) and a 
tungsten (W) can be used for main 
conductive-layer 119b. Barrier layer 119a 
prevents diffusion of the metallic element 
which constitutes main conductive- layer 
119b, secures the insulation during wiring, 
and has the function which keeps high the 
performance and reliability of 
semiconductor integrated circuit 
equipment. 

[0109] Moreover, although it is formed 
using the CMP method so that the 
2nd*layer wiring M2 may be explained 
later, it originates in a difference of the 
polish speed by the CMP method of the 
material (for example, silicon oxide) which 
constitutes the insulator layer 117 for 
wiring formation, and the material (for 
example, copper and a titanium nitride) 
which constitutes the 2nd-layer wiring M2, 
and the crevice (dishing section) 120 of the 
configuration which became depressed on 
the front face is formed. That is, in order to 
form the 2nd-layer wiring M2 certainly, 
when a certain amount of exaggerated 
polish is performed, as compared with a 
silicon oxide, copper etc. will be ground 
quickly and will form the front face dented 
relatively. Existence of such a crevice 120 
and the trouble resulting from this are as 
having described above. 
[0110] The insulator layer 121 between 
wiring layers is formed in the front face of 
the insulator layer 117 for wiring formation, 
and the 2nd-layer wiring M2. The insulator 
layer 121 between wiring layers consists of 
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blocking layer 121a formed in contact with 
the 2nd- layer wiring M2 and the insulator 
layer 117 for wiring formation, flattening 
layer 121b, and insulator layer 121c. 
[01 11] Blocking layer 121a can be made 
into the silicon nitride formed for example, 
by the plasma CVD method, and has the 
function which suppresses diffusion of the 
copper which constitutes main 
conductive-layer 119b of the 2nd-layer 
wiring M2. Copper diffusion can be 
prevented with the effect of barrier layer 
119a it is ineffective from a titanium 
nitride by this, the insulation of the 
insulator layer 114 between wiring layers, 
the insulator layer 117 for wiring formation, 
and the insulator layer 121 grade between 
wiring layers can be held, and the 
reliability of semiconductor integrated 
circuit equipment can be raised. In 
addition, thickness of blocking layer 121a 
can be set to about lOOnm when a silicon 
nitride is used. Moreover, as blocking layer 
121a, it can replace with a silicon nitride 
and a silicon acid nitride can also be used. 
[0112] Flattening layer. 121b can consist of 
the coat, for example, the SOG film, which 
has self-taught kinesis, can remove the 
influence of a crevice 120, and can carry 
out flattening of the front face. Thus, by 
having flattening layer 121b, formation of 
the residue of a metal membrane can be 
prevented in the case of formation of the 
plug embedded at the insulator layer 121 
between wiring layers, or the upper wiring, 
short [ during the upper wiring / poor ] can 
be prevented so that it may explain later, 
the predetermined performance of 
semiconductor integrated circuit 
equipment can be secured [ the flat nature 
of the front face of the insulator layer 121 
between wiring layers is securable, ], and 
the yield and reliability can be improved. 
[0113] In addition, let flattening layer 121b 
be an inorganic SOG film, connection with 
flattening layer 121b which this explains 
later " in the case of ablation of the 
photoresist film in the opening distance of 



a hole, grant of the absorptivity to 
flattening layer 121b or the volume 
decrease of flattening layer 121b does not 
occur, but the reliability of semiconductor 
integrated circuit equipment can be 
improved On the other hand, also let 
flattening layer 121b be an organic SOG 
film. Thereby, using the low dielectric 
constant of an organic SOG film of a 
certain thing, the aforementioned fault in a 
connection hole opening process reduces 
the line capacity during wiring, attains 
improvement in the speed of semiconductor 
integrated circuit equipment, and can 
improve the performance. 
[0114] Insulator layer 121c can be made 
into the silicon oxide formed of CVD, and 
has the function to secure the thickness of 
the insulator layer 121 between wiring 
layers. Therefore, it is not indispensable 
when sufficient thickness of the insulator 
layer 121 between wiring layers is 
securable with flattening layer 121b. 
[0115] In addition, the silicon oxide further 
formed of CVD between blocking layer 
121a and flattening layer 121b can also be 
formed in the insulator layer 121 between 
wiring layers. 

[0116] the insulator layer 121 between 
wiring layers " connection - a hole 122 
forms - having " connection - said plug 
116 and the same plug 123 are formed in 
the hole 122 Moreover, on the insulator 
layer 121 between wiring layers, and the 
plug 123, said insulator layer 117 for 
wiring formation, the same insulator layer 
124 for wiring formation as the 2nd-layer 
wiring M2, and the 3rd- layer wiring M3 are 
formed. About a plug 123, the insulator 
layer 124 for wiring formation, and the 
3rd- layer wiring M3, since it is the same as 
that of said plug 116, insulator layer 117 
for wiring formation, and 2nd*layer wiring 
M2, detailed explanation is omitted. That 
is, the 3rd- layer wiring M3 consists of main 
conductive layers which consist of a barrier 
layer and copper like the 2nd-layer wiring 
M2. 
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[0117] Moreover, although the same crevice 
125 as the 2nd*layer wiring M2 is formed 
in the front face of the 3rd- layer wiring M3 
Since flattening layer 126b which 
constitutes the insulator layer 126 between 
wiring layers exists, the front face of the 
insulator layer 126 between wiring layers 
The irregularity resulting from a crevice 
125 is canceled, formation of the residue of 
a metal membrane can be prevented in the 
case of formation of the plug formed in the 
upper layer, or the upper wiring, short 
[ during the upper wiring / poor ] can be 
prevented, the predetermined performance 
of semiconductor integrated circuit 
equipment can be secured, and the yield 
and reliability can be improved. Flattening 
layer 126b consists of the coat, for example, 
the SOG film, which has self-taught kinesis 
like said flattening layer 121b. Moreover, it 
is the same as that of said blocking layer 
121a and insulator layer 121c also about 
the layer of others which constitute the 
insulator layer 126 between wiring layers, 
i.e., blocking layer 126a, and insulator 
layer 126c. Therefore, these detailed 
explanation is omitted. In addition, it is the 
same as that of the case of the insulator 
layer 121 between wiring layers that the 
silicon oxide further formed of CVD 
between blocking layer 126a and flattening 
layer 126b can be formed. 
[0118] the insulator layer 126 between 
wiring layers - connection - a hole 127 
forms - having - connection - said plug 
116 and the same plug 128 are formed in 
the hole 127 Moreover, on the insulator 
layer 126 between wiring layers, and the 
plug 128, said insulator layer 117 for 
wiring formation, the same insulator layer 
129 for wiring formation as the 2nd-layer 
wiring M2, and the 4trrlayer wiring M4 are 
formed. That is, the 4th*layer wiring M4 
consists of main conductive layers which 
consist of a barrier layer and copper like 
the 2nd*layer wiring M2. However, the 
thickness of the insulator layer 129 for 
wiring formation, the thickness of the 



4th- layer wiring M4, and width of face are 
larger than that of the insulator layer 117 
for wiring formation, and the 2nd*layer 
wiring M2. 

[0119] Moreover, although the same crevice 
130 as the 2nd-layer wiring M2 is formed 
in the front face of the 4th-layer wiring M4 
Since flattening layer 131b which 
constitutes the insulator layer 131 between 
wiring layers exists, the front face of the 
insulator layer 131 between wiring layers 
The irregularity resulting from a crevice 
130 is canceled, and in the case of 
formation of the plug formed in the upper 
layer, or the upper wiring, formation of the 
residue of a metal membrane is prevented 
and it can prevent short [ during the upper 
wiring / poor ]. Thereby, the predetermined 
performance of semiconductor integrated 
circuit equipment can be secured, and the 
yield and reliability can be improved. 
Flattening layer 131b consists of the coat, 
for example, the SOG film, which has 
self-taught kinesis like said flattening 
layer 121b. Moreover, it is the same as that 
of said blocking layer 121a and insulator 
layer 121c also about the layer of others 
which constitute the insulator layer 131 
between wiring layers, i.e., blocking layer 
131a, and insulator layer 131c. Therefore, 
these detailed explanation is omitted. In 
addition, the thickness of the insulator 
layer 131 between wiring layers is thicker 
than the insulator layer 121 between 
wiring layers. Moreover, it is the same as 
that of the case of the insulator layer 121 
between wiring layers that the silicon oxide 
further formed of CVD between blocking 
layer 131a and flattening layer 131b can be 
formed. 

[0120] the insulator, layer 131 between 
wiring layers - connection - a hole 132 
forms -- having - connection - said plug 
116 and the plug 133 which consists of a 
tungsten similarly are formed in the hole 
132 However, since the thickness of the 
insulator layer 131 between wiring layers 
is thick, the path and height of a plug 133 
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are larger than that of a plug 116. 
[0121] Moreover, the 5th-layer wiring M5 is 
formed on the insulator layer 131 between 
wiring layers, and the plug 133. The 
5th-layer wiring M5 consists of aluminum 
or an aluminium alloy, and is formed using 
photolithography technology and etching 
technology. 

[0122] Thus, it can prevent that aluminum 
and copper react by connection electrically 
through the barrier layer which consists of 
a tungsten, and resistance increases the 
4th- layer wiring M4 which consists of a 5th 
layer wiring layer M5 which consists of 
aluminum or an aluminium alloy, and a 
main conductive layer which consists of 
copper. 

[0123] The 5th-layer wiring M5 is covered 
by the insulator layer 134. Let insulator 
layers 134 be the silicon oxide formed by 
CVD, silicon nitrides, or those cascade 
screens. Protective coats, such as PIQ, can 
be further included in an insulator layer 
134. 

[0124] A bump 136 and the 5th-layer 
wiring M5 are electrically connected 
through the bump ground metal (BLM) 135 
which opening was formed in a part of 
insulator layer 134, and was formed in this 
opening. Let the bump ground metal 135 be 
the cascade screen of nickel and gold. 
Moreover, a bump 136 can be taken as gold 
or solder. In addition, as a material of the 
5th*layer wiring M5, although copper can 
also be used, adjustment with the bump 
ground metal 135 and a bump 136 can be 
improved by using aluminum. 
[0125] Moreover, when forming the 
bonding pad for wirebonding not with the 
bump 136 but with the 5th"layer wiring M5, 
reliability can be improved by forming a 
bonding pad by the aluminium alloy which 
cannot oxidize easily rather than copper. 
Moreover, by the wiring layer of the upper 
layer like the 5th-layer wiring M5, since 
wiring rules, such as a pitch during wiring, 
can take more loosely than the 2nd * the 
4th-layer wiring M2-M4, reliability can be 



improved with constituting the upper 
wiring from an aluminum film with few 
problems, such as oxidization, than copper. 
On the other hand, while being able to 
make small the wiring width of face and a 
wiring pitch and being able to form wiring 
with high density in the 2nd - the 4th- layer 
wiring M2-M4, by using copper with 
specific resistance smaller than aluminum 
as a main electric conduction film, wiring 
resistance can be made small and the 
working speed of a circuit can be improved. 
[0126] In addition, it will be as follows if 
the path and height of the thickness of the 
lst-layer wiring Ml or the Strrlayer wiring 
M5 and width of face, and plugs 116, 123, 
128, and 133 are illustrated. For example, 
the thickness of the lst-layer wiring Ml 
can set 0.2-0.3 micrometers and the 
minimum width of face to 0.4 micrometers, 
and, in the thickness of the 2nd-layer 
wiring M2 and the 3rd" layer wiring M3, 0.5 
micrometers and the minimum width of 
face of those can set 1 micrometer and its 
minimum width of face to 1 micrometer for 
the thickness of 0.5 micrometers and the 
4th*layer wiring M4. Moreover, for example, 
the path of plugs 116, 123, and 128 can be 
set to 0.5 micrometers, the height can be 
set to 1 micrometer, the path of a plug 133 
can be set to 1 micrometer, and the height 
can be set to 2 micrometers. 
[0127] Next, the manufacture method of 
the above-mentioned semiconductor 
integrated circuit equipment is explained 
according to drawing. Drawing 22 - 
drawing 54 are the cross sections having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of this 
operation in order of the process. 
[0128] First, p - The semiconductor 
substrate 101 which consists of single 
crystal silicon of type is prepared, 
patterning of the photoresist film which 
has opening of the field in which the 
isolation field 102 is formed is carried out, 
and the vadum is formed in the 
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semiconductor substrate 101. Next, a 
photoresist film is removed, the silicon 
oxide which embeds the aforementioned 
vadum is deposited all over the 
semiconductor substrate 101, and this 
silicon oxide is ground by the CMP method. 
This removes the aforementioned silicon 
oxide on the semiconductor substrate 101 
of fields other than the vadum, and the 
isolation field 102 is formed in the vadum. 
[0129] Next, the ion implantation of the 
impurity for carrying out patterning of the 
photoresist film which has opening to the 
field in which p type well 103 is formed, 
and making it the conducted type of p form 
of current by using this photoresist film as 
a mask, for example, the boron, is carried 
out. After removing the aforementioned 
photoresist film, the ion implantation of 
the impurity for carrying out patterning of 
the photoresist film which has opening to 
the field in which n type well 104 is formed, 
and making it the conducted type of n form 
of current by using this photoresist film as 
a mask, for example, Lynn, is carried out. 
Furthermore, after removing the 
aforementioned photoresist film, it 
heat-treats to the semiconductor substrate 
101, the aforementioned impurity is 
activated, and p type well 103 and n type 
well 104 are formed ( drawing 22 ). 
[0130] Next, the silicon oxide used as the 
silicon oxide used as the gate insulator 
layer 105, the polycrystal silicon film used 
as the gate electrode 106, and the cap 
insulator layer 110 is deposited one by one 
on the principal plane of the semiconductor 
substrate 101, a cascade screen is formed, 
the aforementioned cascade screen is 
**********ed by using as a mask the 
photoresist film in which patterning was 
carried out by the photolithography, and 
the gate insulator layer 105, the gate 
electrode 106, and the cap insulator layer 
110 are formed ( drawing 23 ). Although the 
gate insulator layer 105 can be deposited 
for example, by heat CVD and the gate 
electrode 106 can be formed by CVD, in 



order to reduce the resistance, you may 
dope the impurity (for example, P) of n 
form, in addition, the upper part of the gate 
electrode 106 - WSix, MoSix, TiSix, and 
TaSix etc. - the laminating of the 
refractorymetal silicide film may be 
carried out, and metal layers, such as a 
tungsten (W), molybdenum (Mo), titanium <• 
(Ti), and a tantalum (Ta), may be formed 
through barrier layers, such as a titanium 
nitride (TiN) and a nitriding tungsten 
(WN) The cap insulator layer 110 can be 
deposited by CVD. 

[0131] Next, patterning of the photoresist 
film which has opening to the field in which 
n channel MISFETQn is formed is carried 
out, the ion implantation of the impurity of 
an n type conductivity type, for example, 
Lynn, is carried out by using this 
photoresist film and the cap insulator layer 
110 as a mask, and a semiconductor region 
107 is formed in a self-adjustment target to 
the gate electrode 106. After removing the 
aforementioned photoresist film, 
patterning of the photoresist film which 
has opening to the field in which p-channel 
MISFETQp is formed is carried out, the ion 
implantation of the impurity of a p type 
conductivity type, for example, the boron, 
is carried out by using this photoresist film 
and the cap insulator layer 110 as a mask, 
and a semiconductor region 108 is formed 
in a self-adjustment target to the gate 
electrode 106. Furthermore, after 
depositing a silicon- oxide film in CVD on 
the semiconductor substrate 101, the 
sidewall spacer 109 is formed in the side 
attachment wall of the gate electrode 106 
by carrying out anisotropic etching of this 
silicon-oxide film by the 

reactive-ion-etching (RIE) method 
( drawing 24 ). In addition, further, by 
using a photoresist film, the cap insulator 
layer 110, and the sidewall spacer 109 as a 
mask, the ion implantation of the impurity 
according to the conductivity type may be 
carried out to high concentration, and the 
so-called impurity semiconductor field of 
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LDD structure may be formed in a 
semiconductor region 107 or a 
semiconductor region 108. 
[0132] Moreover, a tungsten or the silicide 
film of cobalt is formed in the front face of 
semiconductor regions 107 and 108, and 
you may make it reduce sheet resistance of 
semiconductor regions 107 and 108, and 
contact resistance with a plug 113 in this 
stage. 

[0133] Next, a silicon- oxide film is 
deposited in a spatter or CVD on the 
semiconductor substrate 101, and the layer 
insulation film 111 is formed. Flattening of 
the front face of the layer insulation film 
111 can be carried out by polish which used 
the CMP method, furthermore, the 
semiconductor region 107 of the principal 
plane of the semiconductor substrate 101 
and the layer insulation film 111 on 108 - 
photolithography technology and etching 
technology - using - connection - opening 
of the hole 112 is carried out ( drawing 25 ) 
[0134] Next, tungsten film 113a is 
deposited by the spatter, and tungsten film 
113b is further deposited by blanket CVD 
( drawing 26 ). 

[0135] next, connection - a hole - polish by 
the CMP method removes tungsten film 
113b on layer insulation films 111 other 
than 112, and tungsten film 113a, and a 
plug 113 is formed ( drawing 27 ) At this 
time, the crevice (dishing section) 140 
resulting from the speed difference [ a / the 
silicon oxide, tungsten film 113b, and 
tungsten film 113a / which are the layer 
insulation film 111 ] of CMP polish is 
formed in the front face of a plug 113. In 
addition, it may replace with the CMP 
method and the etchback method may be 
used. 

[0136] Next, a tungsten film is deposited 
all over the semiconductor substrate 1, 
patterning of this tungsten film is carried 
out with a photolithography and etching 
technology, and the lsHayer wiring Ml is 
formed ( drawing 28 ). In addition, 
although the influence of the crevice 140 



generated at the last process is generated 
also on the front face of a tungsten film, 
since, as for existence of the surface 
irregularity of the tungsten film resulting 
from this crevice 140, the lst-layer wiring 
Ml is formed of patterning, big influence 
does not receive. That is, the lst-layer 
wiring Ml originates in a crevice 140, and 
does not remain. 

[0137] Next, a silicon-oxide film is 
deposited in a spatter or CVD, and the 
insulator layer 114 between wiring layers 
is formed. In addition, although the silicon 
oxide formed by the spatter or CVD is 
illustrated here, you may be application 
films, such as SOG, an organic film, the 
CVD silicon oxide that added the fluorine, 
a silicon nitride, and the other multilayers 
which carried out the laminating of two or 
more insulator layers of a seed. Moreover, 
the front face of the insulator layer 114 
between wiring layers is ground by the 
CMP method, and carries out flattening, 
thus, the connection explained below by 
carrying out flattening - the 
photolithography in the case of processing 
of a hole 115 can be performed with a 
sufficient precision, and it becomes easy to 
deal with high integration of 
semiconductor integrated circuit 
equipment 

[0138] next, the connection which arrives 
at the front face of the lst-layer wiring Ml 
using photolithography technology and 
etching technology - opening of the hole 
115 is carried out ( Drawing 29 ) . 
[0139] next, connection - tungsten film 
116a is deposited on the front face of the 
insulator layer 114 between wiring layers 
including the interior of a hole 115 by the 
spatter, and tungsten film 116b is further 
deposited on it by blanket CVD ( drawing 
30) 

[0140] next, connection - a hole it 
removes by grinding tungsten film 116b on 
insulator layers 114 between wiring layers 
other than 115, and tungsten film 116a by 
the CMP method, and a plug 116 is formed 
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( drawing 31 ) At this time, the crevice 141 
resulting from the speed difference [ a / the 
silicon oxide, tungsten film 116b, and 
tungsten film 116a / which are the 
insulator layer 114 between wiring layers ] 
of CMP polish is formed in the front face of 
a plug 116. In addition, it may replace with 
the CMP method and the etchback method 
may be used. 

[0 141] Next, the insulator layer 117 for 
wiring formation for forming the 2nd-layer 
wiring M2 by the CMP method is deposited 
( drawing 32 ). The insulator layer 117 for 
wiring formation can be made into the 
silicon oxide formed of CVD or the spatter, 
and forms the thickness thickly a little 
rather than 0.5 micrometers or it which is 
the thickness of the 2nd-layer wiring M2. 
The crevice resulting from a crevice 141 is 
formed in the front face of the insulator 
layer 117 for wiring formation. 
[0142] Next, the photoresist film which has 
opening is formed in the field in which the 
2nd _ layer wiring M2 is formed, the 
insulator layer 117 for wiring formation is 
********** e( j k y using tfug photoresist film 

as a mask, and the wiring slot 118 is 
formed in the insulator layer 117 for wiring 
formation ( drawing 33 X In addition, the 
crevice of the front face of the insulator 
layer 117 for wiring formation resulting 
from the crevice 141 described above in this 
stage is removed, and does not influence a 
subsequent process. Moreover, although 
the width of face of the wiring slot 118 is 
formed by the width of face between the 
minimum width of face Wl and the 
maximum width W2, the maximum width 
W2 is 4 or less times of the minimum width 
of face Wl. 

[0143] Next, the titanium-nitride film 142 
used as barrier layer 119a is deposited on 
the front face of the insulator layer 117 for 
wiring formation including the interior of 
the wiring slot 118 ( drawing 34 ). The 
titanium-nitride film 142 can be deposited 
by CVD or the spatter. Deposition of the 
titanium-nitride film 142 is performed to 



the improvement in the adhesion of the 
copper film explained later, and the well of 
diffusion prevention of copper. In addition, 
it may replace with a titanium- nitride film 
and you may be a metal membrane or 
tantalum- nitride films, such as a tantalum, 
etc. Moreover, it is also possible to carry out 
sputtering etch of the front face of the 
titanium- nitride film 142 just before 
deposition of the copper film which is the 
following process. By such sputtering etch, 
water, an oxygen-content child, etc. who 
stuck to the front face of the 
titanium-nitride film 142 can be removed, 
and the adhesive property of a copper film 
can be improved. 

[0144] Next, the thin film of the metal used 
as main conductive -layer 119b, for example, 
copper, is deposited, this is heat-treated 
and fluidized, and the copper film 143 
embedded good in the wiring slot 118 is 
formed ( drawing 35 ). Although deposition 
of a copper film 143 can use the usual 
spatter, it may use physical vapor growths, 
such as a vacuum deposition. Moreover, 
you may deposit by the CVD which used 
organic-metal gas etc. for material gas. The 
conditions of heat treatment need the 
temperature and time which a copper film 
143 fluidizes, for example, can illustrate 
350 degrees C - 400 degrees C and 3 
minutes - 5 minutes. In addition, a copper 
film 143 can also be formed using plating of 
electrolysis plating or electroless deposition. 
[0145] Moreover, the wiring slot 118 is 
thickness HI in the field of the minimum 
width of face Wl, and the wiring slot 118 of 
the thickness of the titanium- nitride film 
142 and a copper film 143 is thickness H2 
in the field of the maximum width W2. At 
this time, thickness HI and thickness H2 
are larger than the depth LI of the wiring 
slot 118 almost equally. Namely, as for the 
copper film 143, the wiring slot 118 is 
embedding the wiring slot 118 completely 
on the both sides of the field of the 
minimum width of face Wl, and the field of 
the maximum width W2. Thereby, the 
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2nd"layer wiring M2 is formed throughout 
the simultaneously in the cross section of 
the wiring slot 118, and resistance of the 
2nd _ layer wiring M2 can be reduced. 
[0146] Next, the excessive copper film 143 
and the titanium-nitride film 142 on the 
insulator layer 117 for wiring formation are 
removed, and main conductive 'layer 119b 
and barrier layer 119a which constitute the 
2nd'layer wiring M2 are formed ( drawing 
36 ). Polish by the CMP method is used for 
removal of a copper film 143 and the 
titanium-nitride film 142. In order to use 
polish by the CMP method for formation of 
the 2nd-layer wiring M2, the dishing 120 
which is in the state dented as compared 
with the front face of the insulator layer 
117 for wiring formation is formed in the 
front face of the 2nd*layer wiring M2. The 
enlarged view of the portion surrounded 
with the alternate long and short dash line 
of draw r ing 36 is shown in drawing 37 . As 
shown in drawing 37 , the scratch 145 
which is a scratch blemish by the abrasive 
material of CMP etc. is formed in the front 
face of the insulator layer 117 for wiring 
formation. 

[0147] Moreover, as for the amount Kl of 
dishing of the portion of the dishing 120 of 
the field of the minimum width of face Wl, 
and the amount K2 of dishing of the 
portion of the dishing 120 of the field of the 
maximum width W2, the wiring slot 118 
serves as the amount of said mostly. 
[0148] Next, on 2nd layer wiring M2 and 
the insulator layer 117 for wiring formation, 
a silicon nitride is deposited and blocking 
layer 121a is formed ( drawing 38 ). For 
example, a plasma CVD method can be 
used for deposition of a silicon nitride. 
Thickness may be about lOOnm. The 
thickness of a silicon nitride is thin, and 
since the silicon nitride by CVD is excellent 
in the covering nature of a level difference, 
as the front face of blocking layer 121a in 
this stage is shown in drawing 39 , the 
irregularity resulting from dishing 120 and 
a scratch 145 exists. In addition, drawing 



39 shows the enlarged view of the portion 
surrounded with the alternate long and 
short dash line of drawing 38 . 
[0149] Next, the SOG film which is a coat 
with self-taught kinesis is applied, the cure 
of the heat treatment of about 400 more 
degrees C is performed and carried out, 
and flattening layer 121b is formed 
( drawing 40 ). An organic or inorganic 
SOG film can be used as an SOG film. 
Moreover, it is also possible to use the SOG 
film of a polysilazane system. In the case of 
the SOG film of a polysilazane system, it 
has thermal resistance, and the reliability 
of semiconductor integrated circuit 
equipment can be improved in it. Drawing 
41 shows the enlarged view of the portion 
surrounded with the alternate long and 
short dash line of drawing 40 . As shown in 
drawing 41 , in order to use the SOG film 
which has self-taught kinesis as flattening 
layer 121b, flattening of the front face is 
carried out, and the influence of dishing 
120 and a scratch 145 is eliminated. 
[0150] Next, insulator layer 121c is 
deposited and the insulator layer 121 
between wiring layers is completed 
( drawing 42 ). Let insulator layer 121c be a 
silicon oxide by CVD. As for the front face 
of insulator layer 121c, i.e., the front face of 
the insulator layer 121 between wiring 
layers, flat nature is secured by existence 
of flattening layer 121b. the conductivity of 
the plug 123 grade formed at a subsequent 
process by this " the conductive residue 
which originates in dishing 120 or a scratch 
145 in the case of formation of a member is 
not formed, but the insulation during the 
3rd- layer wiring M3 which is the upper 
wiring is secured Moreover, since flattening 
of the front face of the insulator layer 121 
between wiring layers is carried out, the 
margin of a photolithography is improved 
and it becomes possible to correspond to 
detailed-ization of semiconductor 
integrated circuit equipment. 
[0151] next, connection - patterning of the 
photoresist film 146 which has opening is 
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carried out to the field in which a hole 122 
is formed, and insulator layer 121c and 
flattening layer 121b are ********** e d to it 
by using this photoresist film 146 as a 
mask ( drawing 43 ) In the case of this 
etching, it can etch on the conditions to 
which the etch rate of a silicon oxide 
becomes large as compared with a silicon 
nitride, and can use as a stopper film of 
etching of blocking layer 121a which 
consists of a silicon oxide. 
[0152] next, the conditions to which the 
etch rate of a silicon nitride becomes large 
about the conditions of etching as 
compared with a silicon oxide - switching 
-- further - blocking layer 121a - 
**********ing " connection - formation of 
a hole 122 is completed ( drawing 44 ) thus, 
connection - even if it fully performs over 
etching in the case of etching of blocking 
layer 121a by etching a hole 122 in two 
stages, since the thickness of blocking layer 
121a is thin, the 2nd" layer wiring M2 does 
not ********** superfluously for this 
reason, connection - while performing 
opening of a hole 122 certainly, the damage 
to the 2nd-layer wiring M2 can be made 
into the minimum 

[0153] moreover - the case where inorganic 
[ of flattening layer 121b / SOG ] is used 
although the ashing method by oxygen or 
ozone is usually used in the case of removal 
of the photoresist film 146 - the time of 
this ashing - connection - the damage 
received in the cross section of flattening 
layer 121b for a lateral portion of a hole 
122 can be suppressed Namely, if it uses 
organic [ SOG 3 for flattening layer 121b, it 
will be SrCH3 in organic [ SOG ] in the 
case of ozone ashing. Combination is 
changed into Si-OH or Si-0 combination, 
and the hygroscopicity of the portion or 
film contraction occurs. Consequently, the 
fall of the reliability of semiconductor 
integrated circuit equipment and the fall of 
the yield are predicted, and it is not 
desirable. Therefore, when adopting 
organic [ SOG ], it will be necessary to use 



the process in which neither the exfoliation 
by the wet process of the photoresist film 
146 nor reactive ion etching (RIE) using 
low voltage oxygen plasma is skilled as 
compared with ashing. However, in using 
inorganic [ SOG ] for flattening layer 121b, 
it does not produce such fault. 
[0154] just before [ in addition, ] the 
formation process of the plug 123 of the 
following process progresses " for example, 
hydrogen atmosphere - setting 
annealing for 350 degrees C and about 5 
minutes " giving - connection - reduction 
processing can be performed on the front 
face of the 2nd-layer wiring M2 of the 
bottom of a hole 122 furthermore, 
connection - sputter etching to the bottom 
of a hole 122 can also be performed the 
connection which this produced by neglect 
to ashing or air atmosphere in the case of 
removal of the photoresist film 146 - a hole 
■■ the copper oxide of 122 bottom is 
removed and reduction of connection 
resistance of the electrical installation of 
the 2nd*layer wiring M2 and a plug 123 or 
improvement in connection reliability can 
be aimed at 

[0155] Next, a plug 123 is formed like the 
formation method of said plug 116 
( drawing 45 ). Although it is as having 
described above that the CMP method is 
used on the occasion of formation of this 
plug 123, since flattening of the front face 
of the insulator layer 121 between wiring 
layers is carried out, the conductive residue 
does not remain on the front face of the 
insulator layer 121 between wiring layers. 
For this reason, the insulation during the 
3rd'layer wiring M3 formed on the 
insulation between plugs 123 and the 
insulator layer 121 between wiring layers 
is secured. In addition, in the front face of a 
plug 123, it originates in polish by the CMP 
method, and a crevice 147 is formed. 
[0156] Next, the insulator layer 124 for 
wiring formation for forming the 3rd-layer 
wiring M3 is formed in the upper surface of 
the insulator layer 121 between wiring 
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layers, and a plug 123 ( drawing 46 ). The 
insulator layer 124 for wiring formation 
can be formed like the insulator layer 117 
for wiring formation. Moreover, the crevice 
resulting from a crevice 147 is formed in 
the front face of the insulator layer 124 for 
wiring formation. 

[0157] Next, the 3rd"layer wiring M3 which 
consists of a barrier layer and a copper film 
like the case of said 2nd-layer wiring M2 is 
formed ( drawing 47 ). On the occasion of 
formation of this 3rd*layer wiring M3, the 
crevice of insulator layer 124 front face for 
wiring formation resulting from a crevice 
147 does not form the conductive survival 
resulting from it. This is the same as that 
of the case of the 2nd-layer wiring M2, and 
it is based on **********i n g i n the case of 
processing of the vadum for forming the 
3rd*layer wiring M3, and said crevice being 
removed at it. In addition, the crevice 125 
resulting from polish of the CMP method is 
formed in the front face of the 3rd-layer 
wiring M3. 

[0158] Next, blocking layer 126a and 
flattening layer 126b which constitute the 
insulator layer 126 between wiring layers 
which insulates the 3rd"layer wiring M3 
and the 4th-layer wiring M4 are formed in 
the front face of the insulator layer 124 for 
wiring formation, and the 3rd"layer wiring 
M3 ( drawing 48 ). Formation of blocking 
layer 126a and flattening layer 126b can be 
performed like blocking layer 121a and 
flattening layer 121b. By forming 
flattening layer 121b, the influence of a 
crevice 125 can be removed and the front 
face can be made flat. 

[0159] Next, insulator layer 126c which 
constitutes the insulator layer 126 between 
wiring layers is deposited, and formation of 
the insulator layer 126 between wiring 
layers is completed. Since flattening layer 
121b exists, flattening of the front face of 
the insulator layer 126 between wiring 
layers is carried out. Furthermore, the plug 
128 as well as a plug 116 is formed 
( drawing 49 ). Although it is as having 



described above that the CMP method is 
used on the occasion of formation of this 
plug 128, since flattening of the front face 
of the insulator layer 126 between wiring 
layers is carried out, the conductive residue 
does not remain on the front face of the 
insulator layer 126 between wiring layers. 
For this reason, the insulation during the 
4th _ layer wiring M4 formed on the 
insulation between plugs 128 and the 
insulator layer 126 between wiring layers 
is secured. In addition, although it 
originates in polish by the CMP method in 
the front face of a plug 128 and a crevice 
149 is formed, it is the same as that of the 
case of the 3rd"layer aforementioned wiring 
to originate in this and not to produce the 
conductive residue at the following process. 
[0160] Next, the insulator layer 129 for 
wiring formation for forming the 4th*layer 
wiring M4 is formed in the upper surface of 
the insulator layer 126 between wiring 
layers, and a plug 128. Although formation 
of the insulator layer 129 for wiring 
formation can be performed like the 
insulator layer 117 for wiring formation, 
the thickness of the 4th- layer wiring M4 is 
thickly formed in connection with a bird 
clapper by 1 -micrometer thickness or 
thickness [ a little ] thicker than it more 
thickly than the insulator layer 117 for 
wiring formation. Then, like the case of the 
2nd wiring layer M2 or the 3rd"layer 
wiring M3, a wiring slot is formed and the 
titanium-nitride film 150 and a copper film 
151 are deposited ( drawing 50 ). The 
titanium- nitride film 150 and a copper film 
151 can be formed like the case of the 2nd 
wiring layer M2 or the 3rd-layer wiring M3. 
[0161] Next, the titanium- nitride film 150 
and a copper film 151 are ground by the 
CMP method, and the excessive 
titanium-nitride film 150 and excessive 
copper film 151 of the insulator layer 129 
for wiring formation on top are removed. 
This forms the 4th"layer wiring M4 
( drawing 51 ). In addition, the crevice 130 
resulting from polish of the CMP method is 
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formed in the front face of the 4th-layer 
wiring M4. 

[0162] Next, blocking layer 131a and 
flattening layer 131b which constitute the 
insulator layer 131 between wiring layers 
which insulates the 4th~layer wiring M4 
and the Stlrlayer wiring M5 are formed in 
the front face of the insulator layer 129 for 
wiring formation, and the 4th-layer wiring 
M4 ( drawing 52 ). Formation of blocking 
layer 131a and flattening layer 131b can be 
performed like blocking layer 121a and 
flattening layer 121b. By forming 
flattening layer 131b, the influence of a 
crevice 130 can be removed and the front 
face can be made flat. 

[0163] Next, insulator layer 131c which 
constitutes the insulator layer 131 between 
wiring layers is deposited, and formation of 
the insulator layer 131 between wiring 
layers is completed. Since flattening layer 
131b exists, flattening of the front face of 
the insulator layer 131 between wiring 
layers is carried out. Furthermore, the plug 
133 as well as a plug 116 is formed 
( drawing 53 ). 

[0164] Next, on the insulator layer 131 
between wiring layers, for example, an 
aluminum film is deposited on the whole 
surface, patterning of this aluminum film 
is carried out, and the 5th-layer wiring M5 
is formed ( drawing 54 ). A spatter, CVD, a 
vacuum deposition, etc. can be used for 
deposition of an aluminum film. 
[0165] Next, a silicon oxide is deposited, for 
example, an insulator layer 134 is formed, 
and opening is formed in the insulator 
layer 134 of the putt upper part of the 
5th*layer wiring after that. Furthermore, a 
nickel film and a gold film are used for the 
whole surface, a spatter, CVD, a vacuum 
deposition, etc. are deposited on it, the 
nickel films and gold films other than the 
aforementioned putt section are removed, 
and the bump ground metal 135 is formed. 
Then, the semiconductor integrated circuit 
equipment which forms a bump 136 by the 
imprint of a golden ball or deposition of a 



gold film, and patterning, and is shown in 
drawing 22 is completed mostly. 
[0166] In addition, an insulator layer 134 
may form a PIQ film in the cascade screen 
of a silicon oxide and a silicon nitride, or a 
pan. Moreover, a bump 136 may be a solder 
ball by formation and patterning of a solder 
film. 

[0167] According to the semiconductor 
integrated circuit equipment and its 
manufacture method of a gestalt 3 of this 
operation Since the flattening layers 121b, 
126b, and 131b are formed in the insulator 
layers 121, 126, and 131 between wiring 
layers in which plugs 123, 128, and 133 are 
formed as described above, In case plugs 
123, 128, and 133 are formed by the CMP 
method, the conductive residue does not 
remain. The insulation of the 3rd formed in 
the upper layer of plugs 123, 128, and 133 
and each plug * the 5th- layer wiring 
M3-M5 can be secured, the predetermined 
performance of semiconductor integrated 
circuit equipment can be maintained, and 
improvement in the reliability and the 
yield can be aimed at. 
[0168] In addition, with the gestalt 3 of this 
operation, as flattening layers 121b, 126b, 
and 131b, although the SOG film was 
illustrated, it can also consider as the 
silicon oxide formed of generation of the 
silanol in a gaseous phase (Hn Si(OH)4*n), 
and the reaction of the silanol on a 
lowtemperature substrate. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment which is the 
gestalt of 1 operation of this invention. 
[Drawing 2] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 3] It is the cross section having 
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shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 4] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 51 It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 6] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 7] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit, equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 8] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 9] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 10] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 111 It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 12] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 



operation in order of the process. 
[Drawing 13] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 14] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 15] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 1 of 
operation in order of the process. 
[Drawing 16] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment which is the 
gestalt of other operations of this invention. 
[Drawing 17] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 2 of 
operation in order of the process. 
[Drawing 18] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 2 of 
operation in order of the process. 
[Drawing 19] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 2 of 
operation in order of the process. 
[Drawing 20] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 2 of 
operation in order of the process. 
[Drawing 21] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 22] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
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circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 23] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 24] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 25] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 26] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 27] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 28] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 29] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt ~3 of 
operation in order of the process. 
[Drawing 30] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 31] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the form 3 of operation 
in order of the process. 
[Drawing 32] It is the cross section having 



shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the form 3 of operation 
in order of the process. 
[Drawing 33] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the form 3 of operation 
in order of the process. 
[Drawing 34] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the form 3 of operation 
in order of the process. 
[Drawing 35] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the form 3 of operation 
in order of the process. 
[Drawing 361 It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 37] It is the enlarged view of the 
portion surrounded with the alternate long 
and short dash line of drawing 36 . 
[Drawing 38] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 39] It is the enlarged view of the 
portion surrounded with the alternate long 
and short dash line of drawing 38 . 
[Drawing 40] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 41] It is the enlarged view of the 
portion surrounded with the alternate long 
and short dash line of drawing 40 . 
[Drawing 42] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 



32 



JP1M45288A 



[Drawing 43] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 44] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 45] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 46] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 47] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 48] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 49] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 50] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 51] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 52] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 



circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 53] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 54] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 3 of 
operation in order of the process. 
[Drawing 55] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 56l It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 57] It is the cross section having ' 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 58] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 59] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 60] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 61] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 62] It is the cross section having 
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shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 63] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 64] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 4 of 
operation in order of the process. 
[Drawing 65] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 66l It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 67] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 6 of 
operation in order of the process. 
[Drawing 68] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 6 of 
operation in order of the process. 
[Drawing 69] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 6 of 
operation in order of the process. 
[Drawing 70] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 6 of 
operation in order of the process. 
[Drawing 71] It is the cross section having 
shown an example of the manufacture 
method of the semiconductor integrated 
circuit equipment of the gestalt 6 of 



operation in order of the process. 
[Drawing 72] It is the cross section having 
shown other examples of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 73] It is a drawing explaining the 
trouble which this invention persons 
examined, and a b*b cross section [ in / (a) / 
(a) and / in (b) ] and (c) are the c-c cross 
sections in (a). / a plan 
[Drawing 74] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 75] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 76] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 

[Drawing 77] It is the cross section having 
shown an example of the semiconductor 
integrated circuit equipment of this 
invention which is the gestalt of other 
operations further. 
[Description of Notations] 

1 Semiconductor Substrate 

2 SOI Insulating Layer 

3 U Slot Isolation Field 

4 P Well 

6 Gate Insulator Layer 

7 Gate Electrode 

8 Impurity Semiconductor Field 

9 Sidewall Spacer 

10 Cap Insulator Layer 
11a Layer insulation film 
lib Layer insulation film 
11c Scratch 

12 Connection - Hole 

13 Metal Plug 
13a Tungsten film 
13b Metal plug 
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13c Tungsten film 

14 Wiring 

14a The main conductive layer 
14b Titanium-nitride film 
14c Dishing 

15 Wiring Slot 

16 Layer Insulation Film 
16a Blocking layer 

16b Flattening layer 
16c Insulator layer 

17 Wiring Slot 

18 Wiring 

18a The main conductive layer 
18b Titanium- nitride film 

19 Metal Membrane 

20 Metal Membrane 

21 Layer Insulation Film 
21a Blocking layer 

21b Silicon oxide 

22 Silicon Oxide 

23 Crevice 

101 Semiconductor Substrate 

102 Isolation Field 

103 P Type Well 

104 N Type Well 

105 Gate Insulator Layer 

106 Gate Electrode 

107 Impurity Semiconductor Field 

108 Impurity Semiconductor Field 

109 Sidewall Spacer 

110 Cap Insulator Layer 

111 Layer Insulation Film 

112 Connection - Hole 

113 Plug 

113a Tungsten film 
113b Tungsten film 

114 Insulator Layer between Wiring 
Layers 

114a Flattening layer 
114b Insulator layer 

114c The insulator layer for wiring 
formation 

115 Connection - Hole 

116 Plug 

116a Tungsten film 
116b Tungsten film 

117 Insulator Layer for Wiring Formation 
117a Flattening layer 



117b Insulator layer 

118 Wiring Slot 

119a Barrier layer 

119b The main conductive layer 

120 Dishing (Crevice) 

121 Insulator Layer between Wiring 
Layers 

121a Blocking layer 
121b Flattening layer 
121c Insulator layer 
121d Insulator layer 

122 Connection - Hole 

123 Plug 

124 Insulator Layer for Wiring Formation 
124a Flattening layer 

124b Insulator layer 

125 Crevice 

126 Insulator Layer between Wiring 
Layers 

126a Blocking layer 
126b Flattening layer 
126c Insulator layer 
126d Insulator layer 

127 Connection - Hole 

128 Plug 

129 Insulator Layer for Wiring Formation 
129a Flattening layer 

129b Insulator layer 

130 Crevice 

131 Insulator Layer between Wiring 
Layers 

131a Blocking layer 
131b Flattening layer 
131c Insulator layer 
131d Silicon oxide 

132 Connection - Hole 

133 Plug 

134 Insulator Layer 

135 Bump Ground Metal (BLM) 

136 Bump 

140 Crevice 

141 Crevice 

142 Titanium-Nitride Film 

143 Copper Film 

145 Scratch 

146 Photoresist Film 

147 Crevice 
149 Crevice 
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150 Titanium-Nitride Film 

151 Copper Film 

152 Tungsten Film 

153 Crevice 

201 Insulator Layer 

202 Wiring 

203 Insulator Layer 

204 Wiring Slot 

205 Crevice 

206 Insulator Layer 

207 Plug 

208 Conductive Material 

209 Insulator Layer 

210 Wiring 

Ml The lst-layer wiring 
M2 The 2nd-layer wiring 
M3 The 3rd- layer wiring 
M4 The 4th-layer wiring 
M5 The 5th-layer wiring 
Qn N channel MISFET 
Qp P-channel MISFET 
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[SIW*5»*LJ:5ii-6l!IH] U&*U felUKir&A 20 
Lfc^±lc^ (Cu) ti-SEHfliftK*: 
SaW&A/rtTSL ttfta0A#ft£B«rCMP& «k*£«S 

®®T-fe!9, (a) ttW&H* (b) fl (a) iCfcltS 
b-b»r®l2k (c) « (a) icfcttSc-cSrffiig-r 
£>S 0 fcib\ H7 3-Cfl, PnWi:^$fia»aJwO.^-CO 
***U -toftfe(7>aj»tc:ov>-c»i«ISLXv^ 0 
[0 0 0 7] &JBR2 0 l±lCgE^2 0 2£ 30 

O<fta«2 0 SSriSau 2 0 3lCffij^»2 

0 4 ZMfSL't 5o &&n 2 0 3 lwf*a#> y a VltftK 
isfflv^feixs;. Rtc, i£j»8t2 0 4Sra«)jitpJ:5l-tt 
»R2 0 3±lcffij*2 0 2S:«figi-5&JRM Cfc&itf 
m (Cu) ) SraHU Eaa2 0 4£A*O&afl{2 0 

\Z£Q&mm2 0 4rtlw(0^&BRiS»9L, Ei2 0 
2dsjBfi8Six-5. Uft»U *feadW2 0 3VhZ*>y =*> 
mt!&k&M2 0 2 (fcfcitfa) fC 40 

CQfcfc, gd^ 2 0 2 O^©ffi#{wQ0S!5 2 0 5 
So COGD£iJ2 0 5te, i^570'>^ (ED*) 

»J:!)8ig2 0 3^il:^^7^f («) tS§ 

[0 0 0 8 ] ?/,£(H]gf52 0 5h£\,>\ZXi? y *y?- 

ds#ft+5*«-e*w±ai-IS»R2 0 6 

lft»IR2 0 6^*®ICtDfl«2 0 5*>5U^fl.x^7 



(4) 11-145288 
6 

fi§T\ *&gdM2 0 6^7*7^2 0 7 SrCMPifcKJztlig 
fife-f 6 t s %»R 2 0 6 O^MtDjlDffll^yy -/ 2 0 7^ 
»fi8-t6»««Jjt2 0 8^»B-rs^tt45 g -f-ftfe 
^7^2 0 7 <D«j#W\ 2 0 6 ICBB P Lfcft 

J^7L(Drt^{cy^i/2 0 7S:»fi8-r6&aRSrSii>i&tp 

2 o 6±©*«K©CMPttlcj:ai>*ic:i5*l(HLrt 

LT»jaw-5#, jftti2 0 6oi 
io roHittrt^t&aK^s»"c*)5»aft»2 

So 

[0 0 0 9] J: 5 2 0 8^811 

2 0 7±ttiaftK2 0 9*r»ritU :oft8«2 0 9© 
ESftfltlwBBiM2 1 0*r»j«1-6fc, ^aaSixa^t 
KI2 10 n^*a« Jt 2 0 8 J: t) , l;^fft K 

20 

' [ooio] ftib\ c©J:5/jci/3- HJFAtt, 
2 0 7£^-f, vvb*a7^T^^>vfe^iE»£ 

[oo 1 1] *&w<DB$)n. cMPfeicjzujgjasix 

[0 0 12] *a9lott0Sttft< CMPtelrJ: 
9 JRA * *tfc» 1 4IB»±©K 2 ^JiSE^o 3 - h 

30 attSrl$l±i-ari:lCfca. 

[0 0 13] *&W0m&tibmz*<Dl&<DB#)kmM 

^ST*fe55o 
[0 0 14] 

[aasr**-rafc»^¥a] *a^*jv^xa^*ix5 

[0015] ( i ) **Bj^*»ftfta[E]KKatt. * 
a*aaoiaic»rt*ixfc*»#a*fc, 

»*ra^'c**s*ifc»att«S'^a«>a*nfca 1 a 
mmi:> aiaaR^±EicaA$ix. ^o-^tfm 

SixfcDDWc: cm P ft*a v $ nfcaatt»»ds 

a*ii*ttfc«2iftaatfc#+ai|£»tt:fta[aBaB 

aaa***jxst>«)-c*)6. 
[0016] cojijft^awftaHassBiwj:^ 
a i aaair a«>a * *xfc»att«tt* cmpi^ow 



7 

7 2/f-<o»»f«B2«»BI<D«BKttSUi-f, 
Sg 2 l6flUBllw«*atf W*ttffl»o cm Pifeic J: S*fi)t 

ftf\ imE»«««wjBH^6JR2ftj^(0*«tt»«-|iB 

[00 1 7] 2«lWR(0«Blc|!fl«|IdSflH9Erd 

9 4:«l2tSflUII^«Boi!aA^«A»iiftv^^ jg*J 
4WB*r#S*L4v\ *2ftj»RlcS^ii 

[0 0 18] 4*5, SBi*fcttSB2«iSWKtt, -t^MBS 

iwr«EaMniuui&i-sr^^T*. Dfl»tt, s 
[0019] mmm&mmn, fmm&mnMm 

[0020] tit* mm*. ?&i&£Tfm2i&mm<om 

BaEflFfcJRft * *Lfcfiift»:fc ct t/gdUffiO TSfl Id J|g A $ 
fc^ttfc*lK7L^»*Slxfc»lMfctf-<*^ LXM 

[0021] Kiu£iea«^£nsiB2]fitt 

fttt*#S4v^8ltl(ittlft»JR % fltftttJfeftJRjb-J:^* 

at»ft«aiRo 3 1 ©T?fc o -c t ct v s 

[ 0 0 2 2] SfcSMMirLTIt S0GB1£/B 



(5) «fBH¥ 1 1 - 1 4 5 2 8 8 

8 

ilSOGE *JJ:t/*y S/7lf>3R03SOGBIfcfl|iS 
-fSwt^-CSSds, Wc»«S0GKiS»a-e*)6, 
ffi(-«ttffift»Ki:L'C*-»SOG[BS:^^ntf, 

L> 7* h y yfyyjn-rx? kttl>~7* h isitx h 
JMS:»*T y i/v^Ol J; 9 »*1-aiRlr*-«S OGJKO 

10 L**U jSK»ttlft»Ri: LTSSflHSOGRt^^ixtf, 

*©J:5 43F*frtt£C4v\ 

[0 0 2 3] Sfc, &KMri£t&lkRJ: LTte, «Btf>|C*3 
»+ 5 •> 7 J — t (Sia£ffi±"C<0 •> 7 y —/1><0R 

[0 0 2 4] SOGJKWU ***B*«c*iV^Ta*lcj: 
U^filtf SWB-cabSiS, ^#B«ld:^Tfci:;ttf 
(S i H 4 ) ki§mt&m (H 2 0 2 ) k<D 
ft^KJ: 9JSj*$ixSi/?y— (H n S i (OH) 
20 4 - n ) fcatE*BlC»*S*T««tr*, M§*fc*5 
ft 6 > 7 y - ^O^fiS i MS&±T'0 *S 7 y — yKBR 

y =>iMlsRt>«E»ttift»iKi:U-c««^-e#s. 

H->7 y —/i^&f&<omft#x k LXis? L 
xv^5*s, (-H) ^y^/vg (-CH 3 ) . a: 

(-c 2 h 5 ) m<DT/\'*/um\zm&i'it*?-A> 

\*^3L=?>V*s7l/ (V^iWyy-y, hllxf/v-zyy 

30 J0 0 2 5] Hit, D3^, a»«t4fett«3tt7L©«W«: 
*ro***Wm a x k f/J^SWm i n £ £0$5ffl^iwfo 
Wm a x!4XWm i n, OA#S:»J£-f S t>G0 £ 

[0026] ( 2 ) *&w<o*m#MmiEi&%imK, ¥ 

**a6«0±Blw*rtSixfc*»#»^4, *»«:*^ 
«±»lc*j*Sii, tro-»l::*i«*jifc|!0»lrcMP 

»R£, JBliKjftaw±ffilc«fi!i$ii % 

snfcB«^cMPftfcffl^r*rt**tfc*«tt«#t*s 
40 a»]&«nfciR2ium4i:*rs¥*^aiaBittB 

[0 0 2 7] wCOJ:5 4*#(«liaEB««^j:lxtfs 
(1) tcffi«U^tlS3«twCMPjfelcJ:95FS{k*tL/t 
«»RlcJ:9jB2««KoaB*5™bSii, ffi2«tt 

J»RlcS^5i*n5#fl;ttifI5^a*J4©FB*KJ]: L 



(6) 
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^ ¥*tt&&@K£B4>£BS 9 itt*tto«]±fcB 

(oo2 8] &jb\ me (i) , (2) iciesw^sf* 

Ei»0±E^tt, fijftSrWfiJt+S&JRicSottllkfcSfiJl: 

[0 0 2 9] ( 3 ) *«MOij£*»*ailKiSll^»5t 

*»**^-<DJ:*fBlcjgfi8$ix H -to— i W&ffi 
*td5ffl*a*ixfcJBU|feW)li, >n JI&lUK0±fl(c?B 
/SSti, to— »^JB2»«tt«tt-dS»«>as*tfcJ|5 2 

x, ( a ) < t t>*&ft**&m&£titL*m»m 

tE±l-»i«ftftM*iiaL, to— «Jw0flSB*?gfi8i-5 
XS, (b) Dfl«fPOrt«B*^tp«l«i»Ko»Bi; % BO 

«^sai)i&tr»«tta*^r5xs. (c) mm&m 

«£K«:si lts i mtt*pt«rJMti-&xa* ( a ) 

nwr«w*ia, (e) mmmmm&ttn 2 im 
Btcimtt&gritu toEfl«*a«)5itf»sfflK*»j« 

to»«ttMSrCMPJSfelc:J:!JSFafL*2»« 

sxa, o-?*a 0 

[0 0 3 0] wOJ:5^*»**aia]KSItto»3i*fe 

ictiiff, me (1) icetto¥*ft&aiH]BSB*ai 

[0 0 3 1 ] fc:fc\ *tttti|6i»lia^SOGIB|-e«)S*& 

is. ¥»»a«idsoG«*iMiu iRaai-sctic 

[0 0 3 2] KftigfitHH*** *H*lc*m*-> 

»U aCfirtl-S i H x M 4 _ x (fc«LMI4«*ftl 
-3 07;u^S, l^x^4) *5j:t*H 2 0 2 £*£A 

o*g\ r^^/ua; (-m) (Di%mm*&<te?>\zm 
«e^«t-T5o z<Dtc&, EJCgoigBiaf£*B5^ 



(S i H x M 4 _ x ) OgR3t*S(E5tS*LT^7y- 
[0 0 3 3 ] SlWffiUgf^^^ixSBflffico 



iffiWfi, ^(?)i*igWma x #t Oft/h(iWm i n04 
«£*ft (Wm i n^Wg4XWm i n) fcfc6J:5lw?g 

[0 0 3 4] Sfc, AME (b) xmiw*si*T*ll6»K 

tt5Q0«T-OtO«KH 1 **«Wtha xlC*5Jt5 
DDtt"eotO«iSH2i:^«5lS«fU< (H1^H2) , 
^o, aj(Hl*SJ:tfH2tt, jR 1 £&K<0£Bcoa(K 
LlifltiS^ (HUH2XL2) tOt-fSCt^ 
10 T-#i 0 

[0 0 3.5] ^oj:$ft*»(«iaia*S6Bo»i6*fc 
(b) xat?»rtSix«»i#«tt<fWtt. 

WoaBitttfSMSih,, TOft$JiSCti:4S ll r 
■ <0,£T\ ttTl5^^¥7- 2 9 7 1 8 3 

riW-afc, EIWEB^EflaJIwSOGBl^SMS-J-Sto-e 

^«O«l>^|t]tLfe«(CS0G«omttjaMfrit 

OXSo«gmc*5^TtlS^5 iritis ffrisoi *5 9 
ft/jMtSWm i nldioft-SDfla-COtoaKHl 
«Wma xir*3»tSDflaT-OtO»i5H2 idS|5ff*?L 
< (H1*?H2) , ri>o, «»Hl*Jj:t5H2tt, JBi 
( W^WIi|LlJ:nii^ (Hl^H2>L 
30 2) t)OTfc5^> an (o*D»Ha^*R 

owrtxaifr^ai-sto-efcs. 

twlC S OG«4SO«E»tt«ft«M^«a L*l\S-etlJ|£ 

[0 0 3 6] flftffi (c) XaiC*SV^TWW$ilfe 

JR 1 W>«Wmi nlcW-5Dfl»-COjB 

40 1 »Stt«»«lWf^ S/ -»^*K 1 <b , fWlWm 
a xlC^MtSQflaX-OKlWttflflJ^BOT^ 
^*K2'taS|5l3f«U^ (K1^K2) Q 
*MHIBIim09W«Stt« »BHl*H2 0ftft 

[0 0 3 7] SE»i4*6»JRO^iamic^7X-vC 
VDife*fcttJRCVDfe*rfflV^CVD2/JJ =>WtitM 
«r*fflU, tO««tft«ffilfti»JRS:iiaL, ^^IcCVD 
WtB«r*ai-5 r. t lw J: U m 2 5 r i: 

50 [ 0 0 3 8 ] * fc, " JB 1 »tttt«»0«*fi, S 1 «V 



(7) 
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[0 0 3 9] C(DJ:5 4*«(ttfcaiil»Bfio«3g*tt 
[0 0 4 0] (4) *5IW^¥*f*:*aiHlK^eoK3t 

(a) *ft< it***»«s»j«Sii*:*il|t** 

fi±i:siS8fe«aL, t^-tt^ea»«:»*i-* 

IS, (b) W*0rtft*«trJ|S 1 ttlM0!)«KI^ DO 

«:CMPiSfe*cJ:i)W«L, Sg l *ft«Koffl«rtfc<0*» 
«1£R«r« L T J& 1 *«ttffl»4*jSM-5 li, ( d ) 
SB l »«ttffi#tf)±«U:-> y 3 :/|MUK*Jm U y 
3 ^iWklKSr CMPSi; J: 19 LTTOft-r«xa. 20 
(e) 5/y3^iMI«S:«tfJB2ttllWicDfl«**a 

«ffiKSr CM Pffiic J: 9 LIS 2 aWttSW 

[0 0 4 1] c<0J:5 4**(«(ia[iIBSSI«o«5&*ife 
ir^titf, stria (2) iwRttLfc¥»#*9Ei&g«* 

«»tt*r*1-«iWf4ft<, ^XtCVDS, TEO 
S (rh7^ h^>->7» flfSr^^fcCVDfe^icJ: 30 

[0 0 4 2] 

[0043] (mtoANi i ) am, *&w<o-%m 

[0 0 4 4] *JIJ6©?gffi 1 tf>¥»tt£aifi]»3£Btt, 40 
fctx.ff. SOI (Silicon On Insulator) IBttJi 2*3 

/1^4lCnf-^^/HVI I S FET (Metal Insulator Serai 
conductor Field Effect Transistor ) Q n tl 

[0 0 4 5] nf+*^MISFETQnH 



* #K!¥l 1 - 1 4 5 2 8 8 
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9, y-h«*7 0flB*3J:t/±BfcfilM' K£*— A* 

[0 0 4 6] y-btmmen, inmOlf.^ttS 
•> y =3 >»{bJ«A* 6 4 9 fc t C V D ife* fcttlfafc 
{b&ic J: 9 c t ^-ct 6 0 

[0 0 4 7] y~hm^7l^ fci*tfttJ6R#K£*5/ 

[0 0 4 8] 7MHb¥*fWtt8a. nft^MI S 
F ETQ • K^>««ti: LXaiSfi-tStW 

T-&9> fcfc^tfy^ (P) £fctefc3i (As) $£(Dn 

[0 0 4 9] y-h«S7*3J:WFjf««J^»#««8 0 
±»fctt, WS i x . Mo S i x , TiSi x , T a S 



[0 0 5 0] K*>*-A'^-*9*3J:tf*+^^ 

j&itiBl i o n, 7t t $/ y = >»{tK*> sv^tti/ya 
vs<fcK±i-5£itf-e£, ->y =>gfbai^fflv>s® 

[0 0 5 1 ] ^iSlJb^t/nff^MI SFE 
TQn^±ffllCfiBrflte»Kl 1 a^figStlTt^o 
JifflttfiMRl 1 a t LT^ BPSG (Boron-doped Phos 
pho-Silicate Glass) ISfcliPSG (Phospho-Silica 
te Glass) K«0 J 7 P-Kfc«V>5C fc jP-C#S#, 
SBBfeftKl 1 a(DT^ 1 bL<li±^iCCVD&^fc« 

* J: 9 jgjjJt S fife •> y = >SMtB! i a WM 

[0 0 5 2] 5F*E«*»(*:««8±(?D«Pfl*ftja»l 1 a 
2#tt»tfeJx, W*7Ll2ttt, fcfcitf 
^^jx^felcj:9*fi8;Siife^v^r^JRl 3 a , *3 

J:^7t<tX.^^7>^5/ hCVDfe^5V^fiil^CVD 

[0053] uraj&smi i a <n±is\z& y mmm&m 
1 1 b (jk i ani&WK) ****jx, emi 4*sjra 

[0 0 5 4] JSffl^lftRl 1 bf±, fctitfCVDife* 
-B. 4*3, JSffltettBg 1 1 b o«Blwli^ ^7^fll 

EiS i 4^»ff;,s^is:;f7i^ioc.\ip;i;iioi5Fi"S 
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icjovvr, vtmizsmtmmi i b<Dmm<D&mmt>m 

fi8Six6t^T-*)!J % CMPto5FB»Jlc:J:63lo3ft*#* 

[ 0 0 5 5 ] 1 4 fl % iiSSS 1 4 a k&itT* > 
Bll4b&a»&4S. ilBlHali, fctifffif 

& fit * (7)<S v £ £4 3MUi <bt^w<h(cj:t)iB 

m 1 4 ©a»fti:# 5 B»»ao±#f.fe»iBrs c t # 

[0 0 5 6] £Ml 4 0±ffitCtt7 f -f r>^l 4 c 

*u ge^ 1 4 frflww- a^tmfcJinftiMi nb* 

*fc J: 1"4t3fe, &JR(75^dSi/ 

y =vKfkRi:tt:»LXCMP«)5FB3Sffid5*:f < % IE 

So 

[0 0 5 7] 4#J:tWBP*l&ftRl 1 b JiStd 

it. smi 4»xxf!amaum i bt^ur^sn 

fc^^ll6a, ?ffi<tgl 6 b 

[0 0 5 8] ^oy^gl 6 ate. fctttf^X 
^T-#, 1 4<0±»*Ji 1 4 a *«JSfc+S«C>i£tt 

fc»«i-S«MB«r#f -5. mici^a^^^im 4 

b<D%}%kt 1>lCj|niMjURl 1 a, lib, 16-C0 

^IC^l 0 0nmtn;tW§5 o 

[0 0 5 9] ¥±&<tJI 16blt g Sffl£»ttS:#i-5tt 
Kfci^tfSOG (Spin On Glass) JR^64!), 
77fll c*J:tf7-ry>^l 4 c^S^L 

x*<Dm&&¥.igfc-fzzk&-e£z. z<D£?\zw-m 
itm 1 6 b 5 c £ \z «t *) mm&sm 1 6 omm<o 

fetftKl 6(ca«i&tfJR2flE«^fit(0|Ric:ftSjg|^ 



(8) *SHW 1 1 - 1 4 5 2 8 8 

14 

ZZtfcXZZ. 

[0 0 6 0] l&mmi 6 ctt* fcticff CVD^ICJ: 9 

mtm 1 6 b \z£ *)mmi&mm 1 6 o+^4Bs»ds«i« 
-e # s u: n &9 -e « 4 1 \ 
[0061] BKt&»m 1 6 fcttEflktt i 7 jasjg^s 

[0062] nm 1 8 rasas* 1 4 1 1 
s a tmtf-t^mi s b t^&46. ±»msi 8 a 

20 A, ^V^^x^^^i^^nb^^T-feoTtxtV^ 
C*i6««*(t*<0Cv^»«:±4*Wi r. £ l:J: 
9 Eft 1 8 *>»ttftfcf¥ 5 £*«Si*>±#**|ilM+ 5 C 

im&ir&zbwt&* mt^^^mi 8 bit ±« 

S®l8a tlB/dti-smfct Af«IOl»tr|)Sjl:-t-« 

^iK^flfe, fcfc^tf, mt*>?;m. m 

30 [0 0 6 3] 4fc\ iS»l 8fi«tc»M-t"5J: 5CCM 

8^©A«Mo8lfIftis»fi8Sii4v>. zcDtztb, & 
K»BWdfilS1-5Ei»l 8(D->a- hTa«^^-& 

10 6WfitcioV>T, 51JPI4^-— 5F»fljK*T4v\ C ■ 
oje*, g£^l 8 0rw V-»^traWJLTS6lc#J| 
4E« (»3^JREja* Sr*jSLfc»*W±JiE««) 

[0 0 6 4] g£^l 8±\zm®femmi 6*3J:^E»1 

8 Hftoff m&ttK& J: tfEJ**** ur s h \z&m\z 
WUitH»tr JJlBll©llDI«r«»rfT5 c t*«-c# 
[0065] cKlC, ±C Ufc#eBf**«[HiJSfilB«OS[a 



(9) 
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« £ t © III L fct0riJ0 -e *> £ „ 
[0 0 6 6] ST. XWfta&Afe«Kj:9»A$*i 
7c SO I j^jftJS 2 *:*-r S p " y =>w>>e> 

[0 0 6 7] *mi*mtiL 1 <^£®l^ SOIM 

U»*^»lll«*3*:»rt"f* (0 2) 0 
[0 0 6 8] Rfcl, **(*StK 1 co^S±(cy- h^jft 

16 tKZi/v =>mm. r-vw&i t*iz&n& 

i, y z> >BBS£V** y 7ffikm 1 0 J: 4*r> y a 

7*5«tu!^^3'^ite«Ki bzmi&Tz (B3) , 

K 6 life t x.tf»C V D fed <fc 9 S C i ^ 

x.tfP) K-^LTt J:v\ 4*5, y-h««7tf>± 
StvWS i x , MoSi x . TiSi r TaSi, 4 

X$h a 30 
[0 0 6 9] ¥#*I^1±CCVDS-C«'> 

E) S-e^CDBMt^yaVJBfcH^ttaisf^^^S- 

~ h®g7©il(0p <>^y^4 id n^ir-^/^M I S F E 

«H*8fc*dW* (04) 0 4*5, *W K^*-/^^ 
— 9 ^»Altt(weaft^7jH4b¥*#Mtt«:»dt U 

[0 0 7 0]^!:, ¥»**Kl±K*'<y*ft*fctt 
CVDtfe-rtMt'>y=^B*r*aLfc«, fc4x.ff8Mb 

1 0±B07ffi«^W*mfi8 ±0JMttft 
Ki i a ic, ^fc^?* h y y^77^gf^^tg 
ME7L1 2£P^Q-t"S (05) 0 



[9) #H8¥ 11- 1 4 5 2 8 8 
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^7^11 3 c4rJ»ai-5 (06) o 

[0072] &(c N ttjsTLi 2m><Dfamtksmi 1 a 

±0^^^^^>-flIl 3 ctiJ:^>^7y«l 3 a 
3 bfc*rt1-S (07), 

[0 0 7 3 ] ftlw, ^^y^«fe*fcflCVD^T-»<b-> 

4**00:7* hyy^? 7 *fttfi*5;:t/^^y^&«& 
iv^OIU ettttl (88), 4*5, 

=:^ia**»5*LTv*Sj^ soG*©am #« 

ML ^ jx**:S*PUfcC VD->y Vllay 

stun* *^ffitt»a^ia^fca/Bufc**B!^*o 

TtJ:v\ BEHiS 1 5 tt&lcgamm&Sfc&Ay 
X«14 t LfcV^«*IC«?fiJSn5. 4*5, *jllfc© 
7£f£ 1 Til. Mt^7 ^ 1 3 trflMK LfcftlcElft* 1 5 
£7iMLTi^tfs, JRiSTLi 2&BHn LfcfgfcEjJSUfci 
5fc#ritU ^O^JRy^^l 3S:»riJLTl>J:v\ 
[0 0 7 4] 1 a^BKEiR 1 4 co^ 

20 lk« y|| i 4 b 1 4 «tfcf ^ V'K l 4 b t«at6 

(09) 0 Mit^^>mi 4 bfi, ^tx.tfCVDjfefc 
±*5«fct«B(^ttttKJh<Z)^at)tcfT5 t<©-e*>5 0 4*5, 

ftf^Vjgl 4 bOfl^^i/^x^ff^ctt)^ 
30 >«14bOSfl:Rf Lt*. i»»W*l»*U 

**ici»u i 4 a fci«ar5»*«r»* 

[0 0 7 5] ^IC^#S^1 4 a t4*A«, fciitf 

1 S^afflcffiiOj&SixfefkJJMii 9tr«jA-r« (Hi 
0) 0 ffiK^itStt, ii^o^/^^&^v>5C<!:^ 

«»fti-52aff*5J:^HS:^Si: U fct*«, 3 5 

[0076] ^ic, grpmsai 1 1 b ±w*»42ftf 

fi>mi4 h&*V&SMLl 9«rl»*U, EJ»1 4 4« 
(Hi l) • mt^f^mi 4 b*5j:i*feJKWl 9 



(10) 

17 

[0 0 7 7] ^(c, EUl 4*3 J: 0«a fB*fi»Kl l b± 
!:->y ^ylftl^SLtya y^y^f 1 6 a£?g 
(B12). ->y =>»b«0*aicf4, *:*:;L 

0 0 nmtt^>o 

[0 0 7 8]*!:, SE8t»ttS:*rU^aiK"Cfc5SO 

^7U *<0«ffijWttftSftfc¥ffiftJi 1 6 b 10 
(SI 13) 0 SOGI^IT, 

soGi^v^^iiK^io ^fcs #y->7fyi 

OSOGKfcJBv^^fc^fBTifc*. #y ->7tF>'* 

[0 0 7 9] *IC X teSK 1 6 c £J£S ITflMfeaNK 
1.6 4r^jE£f5 0 tagij^ 1 6 c tt, fcdr^tfCVDfelc 

(Dmffi-t*t>-bBfflmmmi 6otgn ^sfbJii 6 

bOfffi(cJ:9Tfflttds*fit$ixT^5. SEftf 20 

8U 7 (Hi 4),. SS^Sl 7lc|iTS@Ei^ 

6 0 

[0 0 8 0] EMI 4^»^fcB«lC/SEIftl 8 

ix/tAJRK 2 0*^*1-5 (SI 15) 0 ^b^vjUi 
8 b*5J:t/^JRK2 0l:o^-Cfi, fftlE Lfc^b^* > 
JKl 4 b*5«fct«kJRKi 9 fcW»l*kafcaMR*9**fc 30 

[oo8i]' mmz, jimiftuii 61^1120^ 

X X3mXfr9 V«18b LTfdiS 1 8 frjgd U 

JSJIS2 OjSir/Iftf^yjJl 8 b(D^t^liCMP& 

MzcMPZft^xt. jini&tuRi 6 05*aBiwi4*H 

SV^fifMs^S/BIl 8 bO«fMh^ffei:-5Zt*S4 40 
^ 0 wOfcfc, £0>J: 5<eafJ»t«H+aE«l 8<o 

[0 0 8 2] 6 

*< £t>§e$i 3<nmi&$:mmc?t?-tfrx*z, mm 

£(SI*tt*:lP]±-C#6„ 50 
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[00 8 3] <c jb\ Jcitftasffl i -ewt, w^/l i 6 

b t L~C\ SOGBt&WFLfcas, ^ffi=f»»Z*3»t-5^7 

(H n s i (oh) 4 _ n ) <o3n&ti&m.mm±v 

(Disyy- ;uoSiS fc J: 9 JBdfc S ft 5 •> y a ^gtfkJSt 

iJE#ia^(^V^Ty u c<l:^f^v'7>'^^ (SiH 4 ) <hai 
^{t^Kif! (H 2 0 2 ) b<oi£&\z.±9if7;-;\,%mi& 
U £ft«r£KSB£ft** RfSS-frTtScBli: 
4 5 0^J^T^^M^^tToT^rLri-5C«hlCj:t)^ 

9. flWBL/tSOGKi:|p]*»w % JSm&jRRl 6 <D^E® 
[0 0 8 4] 4*5. ^yy-^Mfi^ax, 

V7^^aw:, (-H) tft^tym C-ch 

3 ) . (-C 2 H 5 ) SWTVU^S^BSIL 

it^^/^>y> (-^^7^ h!)/f/^>7> 

f-zWi/^V^) ^(^T/V^r/Vi/y > (S i H x M 
20 4 _ x (fcKLMttift** 1 ~3 ©7/^;uS, 1 ^ x ^ 
4) ) «r«*-C#6. T/u^a6ro«»ft*:3ttTi: + 

> (S i H x M 4 _ x ) oa« s **t5Cti:i5'>7 

<nmm& t % %jt-r 5 fc & -c *> 5 . 

[0 0 8 5] (2tt<0Jfe?tfi2) Bi6tt, 
[0 0 8 6] * jtttaflgffi 2 a^V^SISKiSBtt* 

30 mrnmm 1 ^^tte^^msiai^M^^^^fli 
[0087] R8«g»iBi 2 1 »i, mmmm 1 ic*s*t 5 

s/^f^^S 1 6 a t|S»4^n ix^V^2 1 a *5 

J:t/cvDifelwJ: 9J«SiiCMPftl-J:9TOft*ii 
fcvy3^iwbl!l2 1 btsa^is, 

1 all, mi&<0Mmi<07 a l 6 a irlp]^|: 

ftlOOn m<?5KJ**:#i-6 ^»bKd» 5> 4 6. 

rO •> y =i >j»ibK 2 1 b f±**i H W+»4BWS:*i-S fc 

oT*5^»iittco?eifii<ojin»iaw«i 6^j:5i:«& 

fii2 l btoMi?^^< L, SIlE^ffii 

^fll2 i i**irt>i:v\ 

[0 0 8 8] ±ELfc*#tWKafleIB»«oa!lit 
^Mii:^oTMt6 0 01 7 2 0*1, 

} [ o o s 9 ] &nmmm 2 co^w^aiHiKSBcoa* 
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[0090] <tco'{£, aScofii^P'>^y^li 

»<k)K2 2Sr^tx.lfCVDfeiC < fc?)^-r5 (Ell 
7) . ^-"C, CVDjSfeJCt D«)«Sil^v/y =^SMk 

112212, ia*«Fttt#r6i«-ctt4v^fc«>*o*aB 

+sia» 2 3 «SW^5 0 10 
[0 0 9 1 ] */l)=>WHkM2 2l:CMPifeia 

vwm-rz (His) . rfucjteK i/yaywui2 

{fc§l2 i b*r**U t©*H#¥**»HlfeWll2 l 
frAMM"*. *M60»«2ttB3gJMfcTtt, C 

MPjfc&ffl^Sfc-fc, W2 3^*^5;im 

set What, i ©£frT<&ratt*ffl± ■ 

[0092] &\z s mm<D&mi tmmz, mm&&.m 
2 1 (cgeiftflt 1 7 l (8i9) , nnmm 1 1 20 

&jRR2 0&J&f&-tZ (0 2 0) „ 

[0 0 9 3] /Iffi&jftlR 2 1 ±tf>&MM 2 0 ft 

■fcWWtf-^VBtl 8 b*:l»*LTR*ll 8*JMtU 

M12 0*3«ttfS^^^Bil 8 bcaj&^icte, HIS 

o*m tra*iccMPife3js«[»sixs. *nmmm 

fdft, ESl 8C0^Ofc^{dCMP^tTort>, Jin 
&ftffi2 10«ffilwfltBL4V>jfeJRiK2 OfcSV^ifift 30 

f^Bi8b©38BftiS4i:5:^fti\ cofc 

[0 0 94] Sfc % JBineflkR2 l 0!)SS«)Wtt^lt 

4 < t t>&if§ l 8 o»i««:«WcfT , iiSNJ 

Wm$:V5±i-ZZb&X'%Z 0 z<ntc£>, Kill 8^® 

fcflMMMrto±-e#*. 

[0 0 9 5] (HJ6<BJBffi3) 02 ill, **M^Se> 

[0096] xmrnmrn 3 o^NMMMMaBiBBa. 

1 0 l±lC»rtSJxfcnf-^*/WMI SFE 
TQnjb^t/pft^MI SFETQp$rtt5 0 ^ 
'IftiK'fc^nft^MI SFETQnib^t/pf 
-r^/WM I S FETQptt, CMISFET (Complime 
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fit =>^>*«fa)S«i*^*:^i«>6ri3is-Cft«. 4 

*>\ *ia£<0»ffi-ettCM I SFETS:«*t5^ n 
rt^MI SFETQn^fctepf^^/HVlI SFE 
TQp^i-ft^MI SFETX*»ttlMl[aM& 
Sr«fi)cL"Ctcl:v\ £ <bl-> *!&&6o7£1gTi2M I S F 
ET£#l^-f /<>f*— 7 h^Vi^^fcttB i 
-CM I SFETWtf) h?^*****©***** 

10 [0 0 9 7] ^ftgfi 1 0 1 fctt, 

^aatti 02 we* s *u »^*««io 2ti 

(B) ) *s«»«:iC*A**Lfcpffl!>*/H 03fc>i:tf 
nS^» Ottxtfyv (P) » b| (As))# 

6 0 nft^MI SFETQnttpf !)x;H 0 3(7) 
ffitt««±ffit-, pf^MISFETQpft nl 
•>*/H 0 4fl3gtt«*±ffilC3gfiRSixT^5. 

Mtflltti o 212, *#tta&Ei o i <0±®<&«»rtU3 
20 j&Zti. fcfc y 3VSWfcB^e>45. 4fe\ 
#I£l o l*rWt^*«lfcKWU*:J:5 4SOl* 
fit LTfc^v^&ttSSS-CViV^ 

[0 0 9 8] nft^MISFETQnlt p®** 
^103 <0£ffi±U:y- htfiftR 105^ LT»dlS 
tLTty-hKffil 0 6 ?~ YWSL 1 0 60j3H?jO¥ 
»*Sfil 0 KO±ffi(C»fiKSiifcnffl©*a»#«|«l 

0 7 t 5t>£>T*£>5 0 pft^MI SF 
ETQpIt n^x/H0 4Wail^-«| 

1 o 5Sr^ux«fiR*nfcy- o 6 1. % y- h 

30 1 0 6 <&W«tf>¥»*£« 1 0 1 O^ffilCJB/aStl 

fcpIO^#*g«l 0 8^tt6t(OT^5 0 
[0 0 9 9] ^-HfiKKl 0 511, Scnm(7>mJ?^^ 
]) = ^■MfcJtt»64 9 fc £ *fii»BMfc3fc* fcttifc 

6f2, fctx.fffiSfit*iBft->y=>H^e)4?). 

±JB»w, f^fXT^ (W) , (Co) 

y*-f ki, hb^nmtr*> (tin), sft^> 
^^t 1 ^ (wn) r^^/u^ufe^y^T 1 
v (w) , -=ey (Mo) , f^y (Ti) , ^> 
to *jv (Ta) »©4KJl«r»i* LTtt««tft*:BloTt 

[0 10 0] ¥##S!$cl 0 7, 1 0 812, n^*/V 
MISFETQn, pf+^MI SFETQp^y- 

WA$^l, 4^**««i 0 8icttpffi^tt* (fci jfc.fi 

*o» ^^A^tlT^^o *#*S«10 7, 108 
^IW^«iBflCli»A*nfc*«K#»*|||*t^64 

0 ol-j^^LDU Uighcly Doped Drain J f^itt L"C 
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S i 



Mo S i 



T i S i 



Ta S i x tjifcom 



[0 10 1] httffil o e^jg&jiuLhBiaiif- 
'f Kf>*-^^-+i o 9*sj:t/^-^ j/^iftadKi i 

1 0 9fc*t^*:/7T&ISWl 10 ft, fcitll>!) = 

ill 1 0£^**£ LTffiV\ ttlcKnr&fflUfilt 

[0102] ¥Wf*S« 10K n ^-r^/l/M I S F E 
TQn*5,fctf pf^-t^AMI SFETQpO±^iCfll 
ffl&&JBtl 1 l^»*4nT^5. Sffl&tURl 1 1 t 
LT, B P S Gi^fcttP S Gl^^y 7 D-MiV^ 
5Cim*^ l l tf>T£Bt> L< te± 

»lccvDtt*fctt^/<y^ifejc:j:9»dESixfc5/i; a 

[oio3]*«#««io7, 1 0 8±<Dj§®mmm 

1 1 ICtt, JftBETLl 1 2dSK»tfett, JgjjRLl 1 2fc 

Ml 1 3 a, fcJltffc^ffl/yV'Jry hCVDfckS 
^ttaRCVDilfeR:J:D*j*$itfc^^^y->|j|i 1 
3 b^6457*7^1 1 3#JKfc£jh/0*S. 
[0104] JlimbKR 1 1 1 ©±a'fcli* JR 1 Jf§Ej& 

y* v v y?yy>(&ffiV'<*—=-*jrztiitfi>4rx 

fll3£fr LT¥»#flMlc 10 7, 108 Kettle 

[0105] mi jiosim 1 &xx*mmMm inn 
2 ^rco® n -r 6 §ma mimm 1 1 4 zi% 40 

XV^o EMlHl&RBtl 1 414, fcfc*.tfCVDfe-C 
»fiBSixfc->y a ^KftBK: CMP jSJci 9 «F»f5^ 

nuaawi 1 4ic« % surli 1 s^^sn, 

^7>ll 16a, &£X*itkjL1f'?y>try hC V 
DfefcS^fia^CVDifeJClJiUJBrtSFilfc^^^y 
VIII 1 6 b^P 3 ^57'7^1 1 Gtm&$tlX\i>Z 9 
4fc\ HbCfUT, 



[0 10 6] Ei^ifoli^il 1 4±fctt 1 $S2/giaS 
M2fc»iJt5fc»©Bll»«fflW«l 1 7jWftftS 
ixrv^o Ett^AfflfeSMItl l 7tt % ti^tfcvD 

-'<-ff»*fr 5ti!t)\cj&j££tiZt<OX-h9 * CMP 

[0 10 7] EMSjftffittftHl 1 7fcfi, SSifgffii i 
8OTFM£tu gE&iSl l 8 1^11, 2j|EltM2^ 

(T i N) jft»fe*:S/<y Tjg ll9ah fcir^rtcffl 
(Cu) ^45±9tlll9bt^e>45. -OJ: 
3 Ici^m^ 119b «rtfffi¥0/h£/jM«0#ttfr/B 
v*6fca. *2iEj|lftJBM2«>fi6t«^fi*-c§. 

[0 105] /<y Til 1 1 9 a t LTte, §<ffcf- 

* Vl-ftxT^^^/V (Ta) „ S^V^7> (W 
N) % mt^ls** (TaN) , SMWy^fTa 

o) , ®eaft:->y=iv (sion) ^^sct^r^ 

6 0 1 19b (Cte, igdf^TTA^ - 

^ (Al) , f^yxTis (w) Srffi^5C(!:^-e# 
5c /< y i i 9 a ii9b irMts 

¥*i^SllBlttiKlt<DtttBjsJ:tf{||Htt«:X< 
[0 10 9] £fc, H2^g£i^M2fi, S J: 

*5j:t/a<t^^» t^cMPjfeiwj:5w*as<^*§a 

i^ffl) l 2 0ds*rtSix-cv^. tftfcfe, B2^IHiS 
fTo7t^(rii, ->»;3>BMUIli:Jt«LT«PI«*53S< 

14, ltt1BLfct*5 9-C*-5. 

[0 110] Ett^AAttiRBIl 1 7*J±UfJ|S2aE« 
M2^^®|Cf4, jEiKJSmi^ttOll 2 l*s*fiKSJxT^ 

5 0 ejiant&ftiKi 2 1«, jB2afijSM2*D«tt/iE 
M^^nesRi 1 7 [zmLxmat^ hit-fa 

1121b. ¥«M 12 1b *3 JltfUfiftK 1 2 1 
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[0 111] ^Py^Jl 2 1 all, f:tx.tf^7 

trt 5 T#, S2J1E1&M 2 1 i 9 bS:»fig"f 

^^iS^yrii i 9 a^3Jb*t ttiwftcottts: 
fcliSih LXia^S IDlftlftBIl ElHlMUB£ftRl 

1 7, ia»sraj6»Ki 2 i#<Dmttti:i%ftu 

V^»&lwtt#bl OOnmmcimS. £fc, 10 

^Dy^aniaam *>y=v^Kic« 

[0112] JHftfldl 1 2 1 b tt, g 
a«fci*.tfSOGBW*&4 0, GQ« l 2 0(D»»«:8fc 

121b £*-rs ztizx *) ummmmmm 1 
6J:5tcia»«rate»Ri 2 i wM>i&4>^7^*3v* 

[0 113] 4*3, TOifcJB 12 1bll IISOGi 

fci-SCids-C*5. cftfcJ: 0* aicRWfS^ififb 
1121 b-*OSa(B7L©a!nffSJc*sJt57* h i>i?x 

bBt<oMti&<D&\£ s W-mtfS 1 2 1 b-^oaR*ttO#^ 
k5iSi¥*fifMi 2 l bo*a^/>«^f, 

1 2 1 bte, W«SOGflg£-f5:ii: Cixl: 

*isoG«©n»w«:fiisLt, eimoim 

[0 1 14] feill 2 1 c|2, 1th *.tfCVDttlCj: 

or, wftJii 2 1 btcjEDieiiuiniftiMii 210 

[0115] 4fc\ Eift/IRQ&ftR 1 2 1 (Cfi N y p y 
*>?mi 2 1 a twmcMi 2 1 b t<om\z y 40 

[0116] EiKmrnteftoi 1 2 1 (cfi, »a?L 1 2 2 

asflS/aSft, »«7Ll2 2Jwtt, tiJlELfc^y^l 1 6 
t(B]^/7^l 2 3*s»*Stirv^5. GMJI 
M&&JR1 2 1*5^1/^7^1 2 3±fcH\ MrfBLfcE 

MSjaAiaiMKi 1 7js«tt;»2«EaM2 tra«©E 

ttSfiUBft&Kl 2 4fc£tf»3BEj»M3*Sflg/S$Jx 
T^5. ^7^1 2 3, E»*«fflilfeBWl 2 4*5j:oe 



«Mfflft»Ki 1 7**J:tfJB2Bei*M2&H«T»*> 

3d, S2@iE^M2 bmmizs<yTmbmt>*htt&± 

[0 117] »3gEj»M3CD»ffittt, ^21 

eikM2 ^n«ftog»i 2 5*i»j«sixsis, E«ft/in 

ffiKK 1 2 6 Sr*«+STObJS 12 6b ^ffSE+Sfc 
^ v EiiP«Il 2 6 0^®(i, Dfl^l 2 5IC®@ 

±«Ej»^^*<0Blc:ikJR«O»B«JW^^SSJl: LT 
±»E«IBO->H-h3FAfcKJhU ¥W*«H!s]B« 

c t *s-es 5 0 i 2 6 b ii, me ufc wftJB 
121b tra«(wgeaBttS:*-f stsaKfctx.tfso 

Gflta>e>46. 2fc GMUIIIMftltRl 2 6S:«fiK-r6 
-etomoS, o^^Dy^y/Si2 6atJj:^» 
1126c iCo^Tt,, ftSiaLfc^D ry^V^/I 1 2 1 
a*5J:t/aj»Kl 2 l c £|PM8-efc5, «toT, Cftk 
w»*4RWtttflM-5. 4*5, /D 7 ^y^H2 6 
a k¥-&{UBl 2 6b k<om\z % $ei:cvD&l:J: 5 
»j*£ixfci/y = ^»{fctt*r«/aT?# EIM 
KIJ&UKi 2 i<D&£kWim-?h* Q 

[ o i i" 8 ] tmxwu&sm 1 2 6 1^, 1 2 7 

^ffM^ix, SaflETLl 2 7i:ii, strl5Lfc^7^l l 6 

ir^^^l 2 8jWft*SJxTV** - 4fc % Ettff 
HJ&BdKl 2 6*5^157^7^1 2 8±ICtt N ffrfE LfcE 
«§^£»R1 1 7*5«fctf»2BEi»M2 

IftS/ftiSfelURl 2 9*5J:t5JR4j|EfllM4^jA$ii 
TV^5 0 »4JiEi»M4tt. I2|E^M2 

t mm\z/< vrmt h 4 * t -e«/a s 

60 fcfc'U E«?gJ«ffite»ai 2 9 0ffiJK3«fctf»4 

■Ei»M4 0ffly?j3J:c5i|Htt. ElK^dtffitUUtl l 7 
*5j:t/JB 2lE^M2(7D^nJ: 19 < 4otv^, 

[0 119] ^fc, m4^Ei^M4(0^®{C|i, ^2^ 
E«M2 tl3«4Dfl«l 3 0#»*SW^ ES^fp^ 

ttn 3 1 *mf&tz>¥*mtm 1 3 1 b^^s-r^fc 

EitlfiffltlttJK 1 3 1 WSIIJ, OflgP 1 3 0 ICS® 
■*-5Eflfi*sj|««Sti, ±Jllc»J*Sli5^7^ab5V^»± 

UiEJWBOi/s- h^F&fclBJL-Cta. cmctD, 

BItttHl±t5^i^*5. ¥iafkSl 3 l b«, 

insifcWMi 2 1 b fcra«iwes«»ttfc#i-5 

*Hfctx.tfSOGHA»'E>45. EftSffllgftR 
1 3 l*r«*1-5"tOffi©J|, o^^o^^ll 
3 1 a*3j:t5itejBdKl 3 1 c (CO^Tt)s MISLfc^P 

tx^v^Ji 1 2 1 a*5j:t«6»Bii 2 1 c tW*-e* 

^mmmmi 3 Konurn. EH/sni&ttRi 2 1^ 



5 fl, ? n y =r > 7 1 o 1 ai 
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W-mtM 1 3 1 b t<Dm\z s £ fbClCVDfelwJ;!? 

mm 1 2 KD^tmmx-hZo 
[0120] mmmmmm 1 3 1 icm, t£m 1 3 2 

S^Ll 3 2lcte, mtZLtc7y?l 1 6 

-o^„ fc^u ^7^1 3 3<n'&}6£tfmztt. %m 

[0121] ^/c, &mmmt&&mi 3 i#±xf?7# 
i3 3±icfi. ^siis^Ms^^c^nirvv^,, ^5 

[0122] z(D£o[zT/i<^~<y^&tcnT/i'^~<y 
tmtt>Rj& isX&mm*~t z> - 1 z$5±xz s 0 

[0123] S5 mmUM 5 fltgatDI 1 3 4 "Cg^T 

->y ^>mitmh^^>v =*>mtmi>L<tt*tib 
[0124] mmi 3 4<D-&\zimn&&!&£ti. 

^<Dffiumzmf&$fot^l'7Ti&&M. (BLM) 13 
5^LtA'y/l 3 6 <bS5ggEi^M5 kt^^\Z 
M$tit^"5 0 ^OT'Tii^l 3 511, tct^tf- 
ytr^k&tnmmWkblTZ^hfrXtZo 

mi 3 S^i^V^l 3 6 t(0fi#ttSrJ:<1-5Ct 

[0 12 5] /O-^l 3 6TO4<, ^SJigB^ 

M 5 -C7^ + -f y^ffio y K*r» 

lft±-*"5Ci*"C#5. JS5«E*M5 0J:5/j: 
2-«4«Ej»M2-M4 J:D*5< tttSOT-, MJ: 

SB2— »4JlEj»M2— M4^JSV^Tfi, -tOiSigg 
BSfcT LT, Kftfl^KJfciRtfS C . 

[0 12 6] fcfc, »lSiE«Ml*V^U«5JiE«M 
ScOflg/S^U 1 *!, 77^ 1 1 6 % 1 2 3, 1 2 8. 1 
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3 3©S*5j:t^KSS:«^-rixtfaT^a?)T-fc5 0 

» 1 JBB»M 1 ©RWttO. 2-0. 3/inu 
«f*0. 4 Aim^-T^r t*S"C#, *2Jiiai»M2*5j:t/ 
m3lE^M 3 coRffttO. 5 m nu *<D:ft/H8«:0. 5 n 
nu ^4@l£^M4(7)ilJ^lil ynu ^©*/]*HU 

6, 1 2 3, 1 2 8WittO. 5 ym, -£<ail$£{;J: 1 m m 
i:t5:t^#, ^7^13 3©gttUm, *©K 

10 [0127] fcu:, ±E Lfc*»<**aEa]KSB60Siii 
*«fe*BH-ttoXttW+*. ID 2 2-EI5 4 IS, 

[0i28]*f,fciift p-»©JM»*vy3> 
d»64fi*»#aWRi o i ^ffifu H^MHIVi o 
2ds»j«Six5««OIII!p*:#-*-«7* h \**s* Vm* 
^--^u ¥»*Sfil 0 1 fcWKfcTBrirt-a. 

> y =2 viwtiii«r*»**« i o i <D±mmm lt, 
«t 9 «»tt^^ffl*w*»*Sfi i o i ±^^is->y = 

[0 12 9] pI?^H0 3«$Mg« 

30 — ^:x^u C07^ hI^^^i:LT, n 

^A-f^o ^6i-> MIE7^ hi^* KK*r**Lfc 

0 1 lcMtta«rlkLTtte7Htt«r8 
tt{h;L. plJxyui 0 3^nS^M 0 4^ 
fiR-TS (0 2 2) o 

[0130] fttw, ^#*SS i o i <n±m±\z7- b 
»»ki o s t*5->y y-Miioe 

t45#tt*^y =vKisJ:tX#irjy^il6a«l l 0 k 

^ mz^**k LxttimmMm^^y^^L, 

hffilli0 5, ^-hSfiil 0 6*3J:t/*-iry7Tftll 
■ 1 1 OZMfSL-tZ (B2 3) 0 y~h^flil 0 511 

SSi o eiicvDftCJ: D**t5:t^*5^ 

WS i j, , MoS ij , TiSi x , T a S i x ft ¥<K 

y*-< m&mLxt£<. m<tr*> 

50 (T i N.J , £it 9 >yXT> {WN) ^cO/<yrl^ 



(15) 



#gi¥l 1 - 1 4*5 2 8 8 



27 

^u^>^Ty (w) , ^yyfy (Mo) , f-* 

> (Ti) , (Ta) SrTBjfcLTfc 

t #-c#v 

[0 13 1] ftC:, nfir^UMI SFETQn« 

>^u. :o7t h bmt^^tyfammi i o 

WtyftAU *#*««10 7S:y-htSl0 6 

i^»urfiaaE-frttir?grti-5. ffirisy^ huv?* hR 

U ^07* Hxi?* h«t^-r2y^J6»lKl 1 0t£ 
>f *Vi£AU 0 8£^- hmSl 0 6 £ 

i±tcvDftT?»fls5/y=^BSriiiaufc«, astt 

^tyx^fy^ (R I E) fe-ec^Kftv/y a>KSr 

«Jiltc:f--f K^-^^-iM 0 9£?IM*f 5 ((3 2 

mi 1 OSsJztHM' K!)t-^^-f l'o 9 £-7*^ 
t LT¥#f£flMJcl 0 7 1 0 8l:^ 

[0 13 2] Sfc, Z<D®ft^ 0 7. 1 

KR«B/*U ¥»ftffl«l 07, l 0 8O->- h^fei 
t>J:v\ 

[0 13 3] RlC, *»#S«1 0 1 ±lc*/<y 

i lzmffc-tz. Jtwubami 1 cmp^ 

*»»StEl 0 o 7. 10 8± 

xyfy^SMI^Tgmi 1 2£H3q1-£ (g}2 

5) D 

[0 13 4] #>?XT>mi 

l3a^tau Zh\^y>*y hCVDftUiJ:!)* 
^^f^Il 1 3 b^itai"0 (0 2 6) . 

[0135] Rid, mmzi 1 1 2 »^oiin«uui 1 1 

l±co^>^^x>'Sll 1 3 b&£Zfif>jrXTl/mi 
l 3 a *rCMPtfel^J:SflFaflcJ:ti|»*u ^7^11 
3^:^1-5 (0 2 7) „ ^ CO <t # . 7*7^1 1 3«D« 

Eiwtt, jih&ihki i i-e*s->i; =t>mtmt*> 

?XT>mi 1 3 b*5j:tf* y^f>ll 1 3 a to 
1 4 0#ffM£ft5 0 4:fc, CMPSCfUtx^/f^ 



28 

[0136] &u: N ¥m»m&i<o±m\z*isjrx?> 
r«:*»u ztof^fxTismiy* hy y^?7* 

aiMitjgrt-i-a (H2 8) . Wfia-csftLfc. 

/f ga&M 1 *£pg«|S 1 4 0 icSS LT^#1"-5 C t »4 
10 V\ 

[0 13 7] 7^^^fc|iCVDS«-> 
y =>>RS:l«aL-cej»liKj»jftl«l 1 4£m!£i-Zo 

R* #«R, 7yMttl3tCVD'>y^yMl, 

«"CfeoTtJ:v\ BBJft/IMtefftRl 14« 
J*CMPifelwJ:!JfflBLT¥ffifM-*. 

{bi-er tic J: 9, fcicRWi-s.ftSRLi 1 sojjpxo 

[oi3 8] ftjc', 7* hy yyyyj&m&xxt^v 
mm 1 5^r?ipr6 0 029) 0 

[0 13 9] ftlC, SM?L1 1 5 0rttt££tf£IMn 
ftilii4^Iii: s ^^i/^&ici^y^^r^ 
1116a«SU S6lC^7^^sx hCVDfelZj: 
^y^r^li 1 6 b^iiS-T6 (S3 0) Q 

30 [0140] mwtiL 1 1 5 e^^eikjiniiftitR 

1 1 4Jb£>* V;/*xVBgl 1 6 b&itf* V^rV 
1116a SrCMPfe»wJ:?3gfS-r-5C tTlfcSU ^ 

7^11 6kffij&i'Z (H3D o :wtt, ^7/1 
1 6 (cite, £jft/iffl&jftRi 14-C*5'>!l3^ 
BtffcRt^v^r-vRl 1 6 bfcJzU^v^^i/R 
116a tOCMP«FS^aSJS(CjBHL^:Daai 4 1 

[0141] ftK, S2lESM2$rCMP&t«t 
40 Sfc«>coEj»^fife«*ftj»Rl l 7S:*ffl-t"S (B3 . 

2) . smmf&mtmmi 1 7#, ttitfcvos* 
fc (i ^ ^ jsfe j: 9 ff^ $ ix •> y = >m tm t -r o 
ztwz, zvmmte. $S2mmM2<nmmxhz> 
o. 5 vrnhz^ttztLSLQ t^m<mgsti'^. wtm 

«IU l 7(D^®lc*i, M^i 4 KcS!Sr5[a 
[0 14 2] RIC, «2J!EllM2^A$n&fl«lw 

hRtr-^^^ t LTE^J5jcffl3&.«Mi 1 1 

So -r > :>' L , SL*S*.*/SjFei*j|fi l l 7 .^ddAift l i a dr?F5 
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30 



J$1-£ (033) 0 4j3, C<Og|§Tlftiebfc[H]Sffl 4 

mi i 8o«n *'J«wi tft*«W2 i^wo«-e 

JftftSi!*^ **«W2tt, ft/jMBWl<75 4«£JLTT- 

[0143] emmi 1 8 (Dpmz<gttmkMj£ 
mtbBttti 1 7©MBiw'<y rm i i 9 a t46»bf- 

^^Rl4 2S:«at5 (03 4), Bkf^yKH 

l 4 2©»BB*:^y^*y^i"Sw t t>*rfiB"C*>a. 
iw^j/^/^^xyfiat), Iibf^yli4 2 

[0 14 4] ^Clwi^m^ 119b tctz. 20 

mi is K&mzmtb&iitiitmm 1 4 3 

(0 3 5) o «Bl4 3©Jiaft ii#<7)*^7*fe£ 

«\ Ml 4 3#*Wkr«ffl«*iJ:WBI«:*Wfc 
Ls /^xtf, 3 5 0t-4 0 0U 3#~5#£#J^ 

[0 14 5] £fc. aftf^^Bl 4 2*5«fct«*IKl 4 
3 <POJ¥W\ ElKSt 1 1 8 ^*/jxi(jgw 1 0>«#-eRffH 
1 -Cifc 5 , gSlS« 1 1 8 a*«:;MSW 2 ^ffl^cT'I^H 2 

< , ^o, 1 1 8 C0SS£ LU5 < /ioT 

r mjri 4 3ii Ettxi 1 8*s*/mi 

w l J: t>'&-**gw 2 <0fi«o>3K#-CE»* 1 1 

8t*^a«>a^v%s (i chic «t H2/ie$m 
2««i 1 8o»Brt©«ff^«fc»j«sn, %2 40 

Jf E«M 2 wS6t«:iS«^# bo 
[0146] EttJBAftlfiHKl 1 7±<D&#ft 

mmi 4 aisit/afb^^^ai 4 2^»^u 121 

E«UW2*«/S+3±»«i 1 1 9 b rm 1 
l 9 a ZMfc-fZ (BIS 6) o «B14 SfeirtfSft^ 
*>J«1 4 2C0^|C|i, CMPSKJlSWSSrJB^ 

5o JB2jgEi«M2co*«lwCMPft«cJ:-6Wa*fflv^ 

«2«ffi»M2(?5«ffi(wttEi»^fi8fflttj»Rl 



Jt*EI«rBI 3 7 \z.7jk-f 0 H 3 7 ic^-ti 5 EH?£/& 
/8*&&IB£l l 7^^ffilcfi. CMP08W*W££*§| 

oHfiT'fci^^7J/f 1 4 5^ffM£frL<5 0 

[0147] EAtK l i 4 8 isft/jMHw l <o®$oo 
s/^Wi 2 oo^^-cox^ r/v/fKi 
«W2^H«Wf-< 2 0<7)£l5#tf)7f 

[0 14 8] JB2HE«M2*5j:t5Ei»?BfiKfflJK 
JUKI 1 7±lCVya^»{UII«:«lLT^oy*^ 
1121 a«r**1-5 (038) . aVfiffclRtftfi 

-s. mmnm ioonmi:t5o y = ^mm^mm. 
i a <ommn, 039 \z^-tx 5 7 <r 7 »^ 1 2 

[0149]fc iB«Efttt**rLfetfeKTfc5SO 

a7u ¥±ifcJl 121b ZMtf.-rz (B4 0) , so 

GJH^LT. *«*)SV^ttJ!»OSOGJKt«V^f fc 
t5^fci s t#5, 04 114, 04 0O-,ft«»-effl* 

nfc«»^a^0S:^"r. 04 1 5t-, 

ill 2 1 b £ LTge«£ife•^4^^'1-^SOGM$^^V^6 
fcfc, t©*BttTO<b**t. 2 0*5 J: 

t/7^7S/fl 4 5C0j^#f«^$n^ 0 

[0150] (gjftJR 121c ^riiS LXEj»»Pfl 

teig^l 2 1^tS (04 2) . MkRi 2 1 c 

ds-c#6. teSUKl 2 1 cOSffirftfc^BIMmfeflk 
I121 ©siii, ¥ffi{bS 121b co#ft(ci 9 w 
ti«^TV>5 e *(D'&coxnX'fcf& 
Ztih-7??1 2 3«<75»«ttSa-^fifc^BiC7 f -f -x 
<»^1 2 0&5VM1^^7 7^1 4 5(C^!S-r6^m 
tt«W»«l^»rtSft"f^ JbJBEI»-e*)5SR3SEJRM 
3IBO|ft»ttAsa«*n5. EltJIIHUUftRl 2 

[0151] ««7L1 2 2ds^$ix-5ffl«lcBa 

P$:tt5 7t h Ui/X hKl 4 6 

:?)7t h hum 4 6 ^ Lxt&mmi 2 

1 cib^WIfti 1 2 1 b^x^f y^fs (04 

f-yfrnrnttisv => i £<tm\z.it®Lx*:z 



(17) 1- 1 4 5 2 8 8 
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^si 2 1 it*y^/M h LT#t]^-r [0156] fcic, eMm&tugti 2 1*3*^7^ 

5wt^5o 1 2 3^±®IC|t. Jg3JfiE^M3£ffMi-£fc&Qi£ 

[0 15 2] ayf-^^ftfli^e/yavfiftlB jft^jftffifettRl 2 4jWSrtSJl5 (04 6) e 

y^y^xmnfLi 2 2o*j«fe36T"t-6 (0 4 icttBAfflsi 4 7 *cjg mtzonm^fS, -5 0 

4) . ZCOX «8WLl 2 2©xyf^i2S» [0 15 7] fcl^ ffiC Lfcfg 2 jgg£&M 2 fc R 

TffpCiJCJ:D, ^ny^Sl 2 1 aOxo/fy *IClUT/<y TJi^»Ht^6tt6IR3JIEJ|M3 fe« 

^^t-^-xjyfyj/^f^o-Ct, ^oy fifc-f* (04 7) 0 C^SB3JiiE»M3 0»i«lCBRLT 

2 1 aWPffl^fci!), »2fi£ifllM2*5 io DflgP 1 4 7 + 5 £jftfi£/£ft 1 24tl 

1 2 2 0BBP*rj!t»wfi i 5 t t tie. Jg2JfHjgjiM2^ :mi »2JBiSi»M2<?5»'fr(!:R«T*a>9, ^3lgE 

[0 15 3] 7^ hU^h!l4 60R5« y^yZtlXfo^Ztlh Z t lc£<5< e fcfe\ 

fctt* ii«Sc»4fctt^-y Vicj: 5 7 * *s>#&#m\i* » 3/f K»M 3 ©«Bfcfi CMP«feOBF»lCjBHr SDfl 

e>ns^, ¥*&{tJ§i 2 1 boi«soGS:fflv^i* sui 2 stm&zti*. 

CtOTs/v-^i/Oi^lC, ««7L1 2 2 0flfiA£- [0 15 8] ftl^, Efl^JftftttliH 1 2 4*J«fct«B3 

«Wftil 2 1 bO»ffilC$»tSa*fc»»jT#*. JIBlkM3«>Sa»^ S3li£^M3tg4llS^M4 

i-fthh. icwn 2 i bic#«soG£jBi\ix ^^teft-r^caiiJinieiftRi 2 6«t5^D^ 

tf. ^yr^>^o|gi:tSsoGrtios i -ch 20 y^ii 2 6 a:fcj:tWta<fbJI 1 2 6 (0 

3 tS*«S, S i -OHfcS^ttS i -0«*(C«SI$ 4 8) 0 y*ls?mi 2 6 a # J: tfWffcJB 1 2 6 

rag*. ¥#ttA»®B«B0fMHttrc{6T^*B£ 19 2ibt H«fc:fT ? ^ t text 5 0 1 2 1 b £ 

w«Tsas^HSJx#*L<4v\ L/^ot, tiSO Bf&-tZ>zt\z£V* BD»l 2 5O0»**9l*v*-c, 

h^a-fe^|^J:6«m^ iSJEBBR^X^&JS^fc [0 15 9] gEffll M&iftK 1 2 6 

Sett'ftysyf^ (R I E) 3?, Ts^^lwjt flURl 2 6 c Sr^aLXfiEj»Jiraite»lKl 2 6t7)^Sr 

«LXB»$ix-Cv^^^n-fe^S:ffiv^£*d54i: ZtJ-f6 0 BitJBmfeJkRl 2 6colIl^kli 2 

6 0 L*»L5PafcJBl 2 1 bld*S«SOGS:fl!^a*£ 1 b ^^1"5fc^^ifi^$ixT^5 e 7*7*" 

fctt, r©*3/jr*A*tt±i:fcV\ 30 1 1 6 £fSH3l[£L-c:/7^l 2 8t»rtt* (04 

[0 15 4] ^I^^^^l 2 3(0^IgO 9) , 2 8 ©JgfiSClJS LT CM Pjfo&Sffl^ 

iitfamic, fc^:xtf7K3R*ffl«lci3^T3 5 0*C. 5 bti&ZbnKKL1tbtsV'Vh&#* EDUIiniaHBI 

#SK<or--/u&»U &M7L1 2 2<D&$HDM2J§ 1 2 6 0«ffidSiF«MkSixTV^fc«). *ttK£>gSS» 

gE^M2 0^ffilca7C*Q t 31^fT5c^^-e§^ §e> a>§E»f ^^gil 2 6 0lIi:Mt5:i:^/^\ 

1^ »tt?Ll 2 2©j£«^*A«**:ry*>^fcP5 ^Ofcfc, 7*7^1 2 8 m<0ttflH££ J:tfEillUiniUk 

-HT't5 0 ZtllZXV^ 7*hl/-^ hRU6© Ml 2 6±(C«jA$il5iR4j|eikM4|iaoiMlfti£^ai 

Ift^oR^ryi/^^feS^tt^ftStHft^arBicJ: &£ft5 0 &3b\ 7*7^1 2 8*>«ffil;:ttCMPifcu:J: 

D4i:fc««7Ll 2 2dEffoKfbM<rtt£L-C|l2j|E B WBfcfiHLTBflW l 4 9^«A$tiS^ rftlcjg 

^M2^7^12 3&^««n«^ottRSttolEtt HUX*xaTW«tt«B**r4C4v^4ttlttEK3 

[0155] «neLfe^7^i 1 6 wRdw&t [0160] wc, enuiPiMeiUR 1 2 6 7*7^ 

mmizLxyyfi 2 z&mf&tz (045) q -^7^ 1 28(D±m^n, m^msMMAimA-t^fn^s. 

7^1 2 30*fiSlc(SILTCMP4fe^«^6ixSCt«: ^Milfeili 2 9^M^n5 a Eft«fiKffil6ftR 

ttELfct*5?>-c*5^ EiNUBniieiuii 2 1^^® 1 2 9^wt Gik^AfflieflURi 1 7 tmm\^n 5 

«Hll 2 lw*Blc«HSFi-5ctds/ < cv\ z<Dtz*b, 7 KBf»^t6MKl 1 7 J: «9 t>i¥< . /tirtff 

7^1 2 3n^l^tt»J:t/EMJini&nRl 2 i±ic 1 Mm^llWCfc8v^r±**uJ:B t*=FHC^BWC*j** 

^Sn5*3BiEj»M3Pd]Wil6»tt^a«$n6. 4 tl^o »2Ej»HM2fc6VMS*3Bg£»M3 

7-7^1 2 3 0«iB«cttCMPj»^J:9W»cfiia '©IWtB*!:, EMWtrSAL. mtT*>mi 5 0 
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34 



1 5 OUXXHUtl 5 Hi, »2E»SM2fc6^fl» 

3 mmM 3 ct)^ t mmm&X'Z a* 
.[0161] mt^-t^mi so&zTfmmi s 

JLH©*»4Sfk^^ >K l 5 0:fcJ:u<S!Ri 5 l 
frtS, m^.t9»4lBB«M4*r»*i-5 (B5 
1) o 4*>\ ^4JiElftM4 03«®lCf±CMPifeW5FlB 
IwfiB-f 5006111 3Q^«*Stt5 0 
[0 16 2I.W:, GJft^JKftiftKlKl 2 9*5J:tfJB4 
Jfid$M4GDigffi(C, ^4lIcl^M4 <tm5ggEi®M5 10 

^ji 131a %>£xf¥>mtm 131b zBiiz-tz m 

52) 0 y*>^JB 1 3 1 a&XVW-mtS 1 3 1 

b omi&n, jx^v^/i 121a tsxvwmtM 1 
2 1 b tmm^rf 5zttfv%z> 0 3 1 b£ 

**>*E*¥*&lw-f 5 ^ t #-C# S, 

[016.3] &ci, esuemteguKi 3 isr*^i-s« 
sii 3 1 c ^atxieswgp H m«Ki 3 1 *m&k 
^T-T5o E^si^jfeSMi 3 1 (D*BfiTa{tJi 1 3 20 

1 1 6 fcWWUlL-C^W 3 3*«dti"6 (B5 

3) p 

[0164] ftt, lEi£JIN)&iftiK 1 3 1 ±fc, tckx. 
^^--y^Ltl5l£HM5Mt6 (B5 

4) . t/v% ~i?&m<nmmizn^ cvd 

[0 16 5] fctttf^y ^IMfcJBt&StSILT 

[1 3 4eMU ^^^> Jg5JigE»0^s/ K± 30 

;i 3 4fcHqfc#jjM-a. $e>tc, 

ftKK:l»*UT/<^T*4*l 3 5«r*dWS. 
^^^(ci: ^/Ny^l 3 6fe»fi8;LXB2 2lz^^ 

[0166] 4*\ &mm\ 3 4 •> y = >iwbBt*i 

SrMLfctWCfcott J:V\ £7t> /<^l 3 6 40 

"C&oXt> J:V\, 
[0 16 7] *H»0^ffl3 0^»fl5:*ag3K««*3J: 

3, 128, 13 3i>mf£$tiz>Bnamimmi 2 

1 , 12 6, 131 121b, 126b, 1 

3 1 bt>mj££tlX^&1Zti>. -?7?\ 2 3, 1 2 8, 

1 3 stCMPft-fflSrttSKi:, Wttt02Xff«ds» 

^7^1 2 3, 128, 133, 7*7 



»U **>{MSfiL #B£ 9 *>r6j±£B SCOT'S 

So 

[oi68] 4*5, *mmmm 3 -en, va-fka 1 2 

lb, 12 6b, 131birLT, SOGRB»Ufc 
^, *ffi + ICS3ltS'>7y-/^ (H n Si (O 
H) 4 _ n ) wi«i:fi«aS«±-COv'7/-'/v©Kfl?i: 

iwiu^snsvy 3>»{kBli:i--5ci t-ets. 
w <o ct 5 4 v y 3 ^mmoj&f&xmzi u >x wniso 

S 0 

[0 16 9] (HJBOBffi4) [2)5 5 12, 44»10>£& 
LfcBrffiBX**. 

[0170] *J()K4>»tt4 o^^aiUK^Btt. 
R1 1 7, 1 2 4, 1 2 9(0«J58lC*5t^T^ttSS1-5 

[0171] ***^ffi4<Oi£j»^ffi*ftj»lKl 1 
7, 12 4, 1 "2 9ICI2, flftl 1 1 7 a, 124 
a , 12 9a ^Sft, 117a, 124a, 

1 2 9 a©#*o±JBlc»j*snfcllft«Bl 1 7 b, 1 

24b, 1 2 9 b £ XE^figfflJfej^ 117, 12 
4, i2 9^M« n £G>J:3fc. g£»?gfie^jfg 
iSJRl 1 7, 1 2 4, 1 2 9CWll.l7a, 12 
4 a, 12 9a 6 fc«>, Eft«dtai&Un 

1 1 7, 1 2 4, 1 2 9 0^jSKOSffid^ ^<OTglw 
^^7/1 1 6, 1 2 3, 1 2 7C0CMP&I: 
«t S^fiS^gRlwt tfcBflttUlfiB LTDfliadS**-*- 6 r 

t*4v\ z<Dtz*>. &mzf&mi&mmi 17,12 

4, 1 2 9 0#*lrE«H«*r»*i-*K07* hV 

[0172] aFWkH 117a, 124a, 129a 
te, jOSo»«B3 l£*5tta¥fi{W 12 1b, 126 
b, 1 3 1 b fcW«ro*>!K gB^i5t4^Wt-5SOG 
»»&46. SOGBEtt*»SOGK*5V>W:««SO 
Gl^Bjtit^oTtJ:^^, ««SOGJKW|&^lcr± 
StltO*«3-e»WLfctB«4»*, 
^c^ffi^ 1 1 7, 1 2 4, 1 2 9 lwEi»«S:»fiRi-6 

»^4i:sct^4t\ tisoGRiffl^fc* 

fcV^»**5*5 g ^7t, 17a, 124 

a, 129af2, S O G5l(Cftx.T, ftffi*Jwj3^5'> 

[01 73] j&iftlW 117b, 124b, 129b rl, 



(19) 
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fcfcxffcVDfc£fcli*/*y*8fci;:J: D&f&Ztitzis 
7, 1 2 4, 1 2 9<OfflWtHa-*-S»tBSr#1-5, 

[0174] riz, *n&<oj&i&4n*mtmwEiR» 

BO«a*ftfrH5 6-H6 4fcfflv^-ciftW-f*. 12 5 

6 -ID 6 4 fl m&<OB1&4 <B¥»f**ffl(fi]888B<DSi 
[0 17 5] #*ttO«tt4 05«»*«fe«4, XttOJBffi 

[0 17 6] Jtft<0?Btt3lw*5»t5Bl3 1 l^-Tct 5 

id, ummmmmmi hi:/7^i i 6 

-coz/y^ l i 6<d^®(cii El 3 l ir*-*- J:3te, DO 

[0 17 7] ftlc, IBiftJiffi^ftlKl 1 4&XW77? 
1 l 6±lc3pffl{tJB 117a trflMfc U S btciteiRKl 
1 7 b Zmtl-Za Z-tllZ* D . ^^bJl 1 1 7 a *5 «fc 

ttt&KKi 1 7 b-e«dts^5ia»^ffl«BWi i 7 

(B5 6). ¥fi«IHl7afJ, IBS 
IMtfcttSSOGB'CfcS. COJ:5lwgS«lbttS: 20 
#1-*SOGK*#J*i-Sfcae>, ¥*MbBl 17a(Dl 

ffiicf±Dflasi 4 l^g^tnf, *©«ffi«:¥«ub£ 

*u«. 4fc, I7bfl fci^LtfCVDfefcJ: 

Si/ya^lWUIItl-Scids-e*^*^ Wil l 

[0 17 8] ftK, Ett&rtA&lURl 1 7±d, ^2 

* t LTiaj»»^ffl»»«i 1 7t3i J yf->^u nm 

»1 1 8tr*J5M-S (H5 7) . CWEHBUl 1 8©W 30 
rtfclRLTfl Bft^AAilUkRl l 7 0il^^i: 
JFfifbStL-c^sfcfc* 7^hyy^77^i§«ts 

glCffxSCitwAD^T, ^7^11 6©±«lCfij»dS 

dUSftlMt 1 l 7©*afflwEi»*r*rt-*-6fc«>©AJiWJI 
Wt5:i^^ 0 cftKJ:0*«<^»0K&B 

[0 17 9] &{;:, «JKO«tt3 0jfS2j|iElfeM2«)fll 

£ 6^ xtto»(B3^»fr2:n«i{c ejmhj&hk 40 

1 2 lis£Zfi77ri 2 3«r^*i-6 (D5 9) 6 

[0180] m^s smmntaum 2 i^i*/^ 

1 2 3 JitC^Jfi-fbJB 12 4a L, S fcdl&BJK 1 

2 4b Sritai-5. CtLlcJ: <9 , EM&jftffifettH 1 2 
4J&S*J*S*l5 (06 0) o ¥*&fcJf 1 2 4 all, 
<tIll7atP]Sl:, §£aiM4S:#"r5SOGJK-e 

*> 5 > i24bit £»jk 1 1 7 b fc ra*id, t 

t tMC V D «fc 5 -> JJ ^ >$tfhJIfl 1~5 £ t 
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[0 18 1] «2HfiEIRM2<0«^i:H18{C SE 

ft^/ftftteftflt l 2 4 U 

ic»3«ia»M3*»rti-* (06 1) 0 sfeic, nis 

0»ffi3O»«&tR]ai^ Ki&JfHitfei&ffiil 2 6*Utf 
^7*" 1 2 8 SrJgfiM-* (§6 2) . 
[0 18 2] gHj»SP B 1)fe«)^l 2 6&£Xfi7?f 

1 2 8 ±iw¥±HUI 12 9a &mft U S b (C&jBOt 1 
10 2 9 b Sr*af 5o wtttr «t 5 , £«m^«giftlK 1 2 

9tw&£tiz me 3) 0 ^miuii 2 9 ai±, ¥*a 
{fcJii i 7 a ^ehc aa«»tt*#i-6soGJB-e 

fe«9> KftRl 2 9blt JtftjBdKl 1 7 b t|W«(^ fc 

t *.« c v d feic j: *V y = ^iwu« ttsct^-es 

So EttSAJSttHR 12 911, ¥*HbJB 129aW 
[0 18 3] fg2jfK^M2fc5V>ttSf5 3JiEJI 

M3o*frtia*ic, BMie&RibaMi 2 9icg£M« 

SrflMU roE«»rt^JB4lBE»M4fe*fiR-r* 

20 (06 4) o ro*wxa«:jat'©»iB3 irwtti-efca 

[0 18 4] *HJfio»ffl4^^*#*a[HlB$IBjQj: 
tf-tO«»3Srttl-J:n«, EM»Affitft«Ull 1 7, 1 

2 4. 1 2 9 IC X 117a, 124a, 129 
aas*4*i6fc«>, iQK?BAAI£jBBIl 17. 12 4, 
1 2 9©*BSr¥Jflft"*"SwtASTS, 7tFyy^7 

7-r©ipx«ne*:iPi±-e*a. TJii-^snfc 

30 !M0flrg(tttri4±-ct«. 

[0 18 5] (Hlfe^?B«5) ID6 511 **WOSe> 

fciiko j«i©»B-e* 5 *w***aaB»B«)-« 

[0186] *SI*B^«5^*»fl^aiE]B3$Bfix 
EMUSA^l&BR 117. 124.129 icil ^pafb 
1117a, 124a, 129a ^4*1. ^fi-fbJl 1 
17 a, 124 a. 1 2 9 a <D&* ©±JI 3 ilfc 

j^jftJK 117b, 124b, 129bt T-Ej»^^« 
ill 1 7, 1 2 4, 1 2 9fc***j£"fSt©t»*>5 
40 ds, EMUIIBUftUKl 2 1, 12 6, 13 UdttTOft 

■ tf£**L-i\ ^n^y^gl2 1a, 126a, 1 
3 1a. *5 «t t/, tgjKR 121c. 126c, 131c 
T-iE»JBPJia»K 12 1, 12 6. 131 S:***toJW- 

[0187] coj:5i^***aia]»KB«wj:ntf, 
SWi©»tt4t?»MLfc»*3fts#6ix5-^ ^7^1 
2 3, 1 2 7. 1 3 3(DMO^CMPiI^fc5I 
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[0189] *nm<omm6 <n¥WfcMm\B}&mmt, 

^(Om 1 SKJ*M 1 £r CM P &XBJ& Lfc t <&Tfc 0 , 

SliE^Ml £»2flE»M2 £<DBB©ESSUIfig 
IftURl 1 4 JdTOfldB 114a £rig/8 LfcfcOTfc 

[0190] ¥ffiflS« 1 1 4 a fi, g BiMMSfc*-*-* 
jK»tt»»iK-efc 9 , fctttfSOGKitSCt^-C 10 

1 4ii, ii4a ttmmi 1 4 b txm&$ 

tis 14bfi, 1tkz.t£C VD8fc*fctt*/<* 

BHunnnauRi 1 4(OflSJ¥^psi-s«sg^*-r 

[0191] &{;:, #Hffi©?&iB 6 tf>¥*tt*»EI»3S 20 

eoSi3t*&$:lll 6 7-17 ltrfflV^XKWrS. 0 6 

7 -h 7 1 ct, mmmm 6 o^^nBiBgBojH 

[0 19 2] *lt«i^?gffi6<OS!!ag*ifeJi % H*«0?gffi 

[0193] ^mmm 3 oia 2 7 ^113 

<0flM8«L 0 1 JiSESM l *^-T5fc«)^Ei»^fi6^ 
fefftfltl 1 4 c 4*91-5 (B6 7) . fsmttiXHA 
Hi4ci±, fctx.tfcvDifeicj:?)*j*-e*, 30 
= >iMitft£ -fact Ett&rt£i&ft 

ail 1 4 c *>«BBC:ttB!]« 1 4 0 Icjg® LTBflftjMSjfc 

[0194] W:, fKlJIBKMl^jASii5n«lw 

7* V hiR-r^^ t LTE»«ricfflJ£»«l 1 4 

c 4^s/^>^i-5 ([216 8) „ 
[0 19 5] ¥»*St51 0 1^®(C^>^^ 

fyll 5 2£i£3SL (06 9) , Z(D?>?Xzr>m 
1 5 2£CMPfe(Cj:'>Wrf£ 0 ^^fVll5 40 
2C0CF«WEH®*fflil&ftJKl 1 4 c©«ffi*S«ai1"* 

^T*-fT5 0 cnidJ:!?, KSMffilliHc^I 
I^/^y^f>Il 5 2 4:»*UT*l«Ei» 
MlSr»filti-5 (070), glglSMl^I 
ffiKtt, KlSE»Ml4r«^i-6^>'^7 t >iEa 

^a»Ri i 4 c^rtMn^y =^»fk;]gitwc 

MPWilgCiSLTM (f-fy»^) 153 

[0196] mz. &mM®mm ii4c^x^m 

lfHcjilLM 1 ±!w, W-mtM 114a ^ti 50 



{W1114att, fcfc*.tfSOGIIIti-6Ct#T?* 

/& t fi WHE±"C<o i/ 7 / -/kpEjC t \z «fc !> $ ft 

*3 0T*5, :<?)J;3l:, Wlii4aMt5 
wilc^t), *lJiEj«M10*BWIfflai 5 3 SrKiR 
LXW-mtS 114a <0«®Sr¥S{Cf* r. t #-e# 
5„ £ £&Rl 1 4 bfcifiau EiMm&HR 

1 1 4 ©*j***Tr s (0 7D . mmm 1 1 4 b 

tracta*-?**. EauBnesKi 1 4w«Efi, 
WflftJii 1 4 aogsta^iin:^^, 

ClixKiJ:!), ^O^om ^C^^lieoMl 
SlwjS^T, G0»1 5 3££Hi-**«ttaafl«fr8 

60 

[0 19 7] a±, *»W*lcJ:oT4aFn^:»W*r« 
ttv\ 

[0 19 8] fct*tf, i^«^^o&&4«^Lfc 
£\ 9 l/?X^>h^^7J\'*-i7J±<D% ! <SXh<>X 

t>J:v\ 

[01 99] £fc, E«JilWtt««lw^oy^^Jl* 

*8re»ft<, Rftft<-ctJ:i\ 

[0 2 0 0] H^C0^ffi3. 4. 6ic:*5^r, 

E«*Pb1«&»BI1 2 1, 126, 13 1^Py^ 
Sl21a, 126a, 1 3 1 a t . TOkll 1 2 1 

b. 126b, 131b^ ibftffi 12 1c, 126 

c, 13 1c fc0 3i|*J*^*fr«:«s3%LTV^dS, y 
D^^I121a, 126a, 131ai, Wft 
112 lb, 126b, 1 3 1 b i COfp^-, 0 7 2 
■f-J: 5 ttttJHR I2id, I26d, 1 3 1 d 

ttrt J:v\ JgjftBIl 2 l d, 126d, 131dl±, 
fcfcitfCVDlcj:D***ixfc5/y avlWUKti-s 

[0 2 0 1 ] /ci^^il 2 1a, 12 6 

a, 1 31 att#*-Ctt*V\ CCO^, ^ 2 ~^4^ 

©tlS/^ ^^t, CMPSi:j;WgLTE 

SMffiiiin, 124, 1 2 9±ro«naaft^ 

#1" h WS&% 2^% 4 JiE»M 2 4 C0±§n 
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fc^xff, H74fi N 3?Jfi*>?ete 3 

SB 2, $3, SUJfg«lM2, M3 a M4lC7 ? aT/l'^ 

^f§4c9|g2, »4/II£^M2, M3 S M4lw"r 

ar/^^^^fetii^Lfcfll*:*-*". Sfc* 12)7 6 
tt, SBtO*ttSOjR2^ *3, S4i£^M2, M 
3, M 4 Cra r/V^yW^M Lfc#J£^-fo * 

fc. ei 7 7 ft, ■7 2ic»i-¥*(MkmaKtta«)ff 

2, $3, Sg4JHHSM2, M3, M4l:fa7/l/^ 
[0 2 0 3] SBl^JS5/li^Ml--M5 4-e<0 

[0 2 0 4] 

[0 2 0 5] (l) CMPfe«wJ:5»|»Bllc»fi!tSiifc 
[0 2 0 6] (2) CMPfel!iJ:9l6JBd||Br*j*S*ifc 

[BB0ffi*&K9l] • 

[Uli] *»M^-*16<o»«T*6**«*8flfl]B36 
w-W&^oxsei^LfcJRBB-C&a. 

[ei 3 ] rnmmm i ^^»#*a@K8B^»5s*ft 

*[B4] Sttt««SlOi|&«Miail]BttK09B3t^& 

[ei 5] mmmmi<»*mftMm®®mmcomi&*?£ 
[Ei 6] mm<o^ i a¥*<^aB&KBaBtt£& 

©-««r-tOXSWH-*LfcBrBH"C*6. 
[EI 7] SOko»tt l 0Wfl4MliaKm^S]t^tt 

[ei s] nm<Dj&m 1 ^^«*^aiHiss^awss!if 

[El 9] Hffio^jg l ^*»**8[Is]KSB^»iS*jfe 
jfeco-Wfc-t^xaJHi^LfclWBia-C*)*. 



40 



[eii 2] n^o^si i o2|t»«:«aip]sistto»is* 

[Ei 1 3 ] m&mm i w*w**aiH]»«tt<oiKifi* 
& co- #j 4' t x.m«H(w^ Ltcmmmx'hb 0 
[® 1 4 ] ssjfiojgjs i o^»**aip]Kssttco»ag* 

tfew-««r*OXSWII^Lfcl»BB"e*)S. 

[eii 5] mm<Di&mi(o*m#MmiE&mm<o$Lm 

fero— W*r«ttf3X»H^LfcKBB-e*5. 
io [El i 6 ] *%w^tt<753ii6<o^ffi-e&5¥»tt:*aiii 
K»«o-«fc*Lfc»BB-C*a. 

[El l 7] Xjtto»ffi2(D¥«*«ni§]lSfiB^C{]S^ 
fecD-ifl S: co xaM i-^ t fc»r SB T'fc 5 . 

[El 1 8 ] $tt®&tt 2 0^«fMU9Btt£Ba8&3r 
fecD-#j Sr * (OXWmZTjk l fcBrBB-C*) 5. 

[El 1 9 ] XttttflMR 2 04M»flMHlHtt0ltit* 
fto-««r-to!)Xa«lc:*:Ufc»BBT?*)6, 

[B2 0] Hftco^ffi2 0*#**SIl]^SBoffiit*- 
jfeeo— W^-tOXSWJc:^ Lfc0rB0-C*>6. 

20 [02 1] ^caw^s&iwttojtit^jgtB-c***** 
[B2 2] n*o»«3^*#Hc^aiaBigfioaiiit* 

[023] IIJSw?eifi3W*»«:*aisIBSIBoKjg* 
«feo-««:*<0X»Hlc*Ufc»rBB-e*5. 
[02 4] H*^ffi3 0*#flc*aEI8SigB0*a* 

ffi^>-«S*-t<7)XaJBiw^ Lfc»rB0-C*5 Q 
30 [El 2 6 ] HJtaj&ffi 3 (0¥»{»kafslKIIBoS^ 
ife^-«*r*©X»BtJj%Lfc»rBBT?*)6. 
' [02 7] ]»Ko«B3 0^«MHIBKrao||]|# 
SO-«S:t©xajeiw^LfeBrB0-T?*>5. 
[02 8] ltft^«3W*»(*^ais]K3gBojH5S* 

«fc<z>-W**<OXmi«K^ LfcKBB-C*>$. 
[02 9] JI«co^1B3(0*»**a®BSBcojKiS* 

fecD—efyfc-t^xaMw^LfcWBB-efcs. 
[030] mm<oMm3<D*m#mm®&mm<omm% 

40 [031] m&mm 3 co^^^s^s^siit^ 

&co-^j^^coxmUli(w^ Lfc»BB-C*>5 Q 

[03 2] sm^«ffi3(0¥«^aBBSB^Sii^ 
4feO-««:-tOXai«(C35%LfcKBB-Cfc5. 

[03 3] |lttiD*tt3^¥«mK8IBBKBoai|^ 
feco-#J£^oxft)glc^ Lfc«rBB-e*>5, 

[03 4] |llK^«B3 0¥«mft9II§IKKB^B3ft^ 
few— pJ*-t^XSJBtw^Lfe»rffiB-e*)5 0 

[03 5] |llK««B3 0^tl^l3ISKB0B3g^ 
fe<O—W&-&<0XgMS«::^ LfcKBB-CfcS, 
50 [036] 3£j5£ttflglB 3 «0^*H:*tt(M]iSgffl^SS!as^ 
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[037] fH36 <o-&mm?m*tiitnft(o$i:*:®-e 

[(24 0] ^^^3fD^*^Ifi]?liSl(D^it^ 

im 4 1 ] m 4 0 w-^«»T?ffl*ixfcffl»(oa:*iaT 10 

[14 3] JtJfiO^«3W*»**aigK»«0«5i* 

[EI 4 4 ] jOkajgfl 3 o^rasnsiBSfcB0Baa 

£ * CO XIUS Iw^c L fc£TO12 T- *> 5 „ 
[i45] ^^tB3^¥*f^aiIiIK£IK(0fiift^ 

[ei 4 6 ] mm<omm 3 o^*«^aiHiKga^Mi&^ 20 

[04 7] lltto»ll3o4^(*imiRttKoaGft# 
«feo-«Sr-toxSJai^ l^iHtfo5 0 

[n 4 8 j mmmm 3 o^'iMS0?§gi^i^ 

[194 9] ^^ffi3^^«MiaFBllS%B(0»it^ 
ifcO-«&^XSJ«lc*LfcWBBTfc5^ 

[850] mmcorm 3 0¥WMu^BttB*>>&fe3r 
imsi] mm<owm 3 <D¥*^»@»s£B<ajHag# 30 

m to -« £ t XiUW fc* t fcWrB B "Cfe 5 . 
[B5 2] %l£^jB 3 o¥«fMiaisIRSia^fit%^ 
«fc*oiWfc*LfcKKB"C*S. 

[153] mm<omm 3 ^**«c*aisiB3sao«jS*- 
&o-^j^^^xmi(ii^Ly L c^®EiTfc5o 
• [B54] ^jffio^ffi3^^»«c*a[EiK^a^»3S* 

PJ*:^(75XSlB^Ln:»rffiia-e*)5 q 
[12 5 5] *%MoS^«wte^JI!S^»-C?*)5¥#flc 

[as 6] iijte^»(B4o*»**a[E]B3gB^aiig^ 40 
[sis 7] xtt^«tt4^^«Mkaigiii»a«)Sift^ 

ft^)-««r*«>iaiBfc»U*:»Bia-e*S. 
[[25 8] |l»^l»4^**f**a[s]B3$a^«!igJ5- 

[05 9] lltt0^ffi4ro¥«»^[s]8SKK^Sli># 
feC0-W^^(OXS]«I^Lfc»fffiiaT-«)S. 

[16 0] nM<DT&n4<D*m&mm\E®m&<D$ii&% 

[[26 1] HteO^(g4<0*»ft:»«[H]KgBcOKit^ 50 



teo— «it*©xaa»c*tfc*BH"c*>«. 

[126 2] XJta)«llB4 0^f|cftffI§]KttB0H3t# 
ttW-flt-tcoxaJB^LfcWBB-efca, 

[[26 3] lliSi^^ffi4 0^«f^^[E]2SI!SaO:«!iS^ 
ftO-«Sr-t<OXaj«lw^LfclttSBBn?*)*, 

[[26 4] SIJ£^ffi4 0^Sf*^ffi[H]KKB0S[ig* 
teo-flJ^-fciBXaHli;:^ LfeWrffiB-C* 5o 

[[26 5] *«W<OSe>lw<fiiOlti6^1IBT-fc6¥#* 

[126 6] **W<7>$e)Jwfl6(OSI16w?BSBT-fc5*** 

[126 7] SI«So»ffi6w^*#*SlHiK3Sfi©Slig* 
fc©-fl«r*©xaHi;i* LfcSrBB-Cfc 5 0 

[126 8] H5£tO^Sg6 0^^mS®SSSa^Mit^ 
feO-«4:-?:exa)H{w^Lfe»rDEBTfc-5. 

[[26 9] Xlk«»ji6O4&«fl^BK«B0ai3t^ 
fto-«S:-toxmWlw^L^»rBB"C*>5. 

[12 7 0 ] mrnmm e ®¥*raaBBSBaii&£ 

ftO-«»]«:-tOXaWt-^LfcWrBB-Cfc5. 

[127 l] l»fi(0«tt6O¥»{^a[sIBSBoHift# 
feo-«4r^:OXS/BI^Lfc»rBB-e*>-6. 

[12 7 2] **W^*6lwftfe^lll6^ffl^fc6**#: 
*aE»£B<&ffirc0J£^LfctfBBTfcSo 

[127 3] *»W#eAS*WUfcBH,*SrK«r6Hffi 
■C*>9, (a) te¥®!2> (b) » (a) iCfcttSb- 
bBrBB.< (c) tt (a) lc*5*t6c-cBrBB-e*) 
5o 

[127 4] *JSM^$6lc:fl6^ll*o^(STfcS*##: 
ft«DWKBO-fl«:ig%L«:VrBB-Cfc«. 

[[2 7 5] *&w<D£biz®.<Dmm<Di&mx&z¥>»# 

««[53KlgBO-««:^LfcBrffiBT-.*So 
[12 7 6 ] $ 6 fctt<0M60*fc-C* 6 

*SISKKB<o— « L fcSrBB "C- £> 5 0 
[127 7] *IBWO* blCte^ll«S^?Bffi-CfcS*»ft: 

*S(B]l8SSfio-«t:^Lfc|fraiB-efc6. 
[«F**)K?lU 

1 

2 SOI j^iftff 

3 vm**&mm# 

4 p 

6 httflfcK 

7 ^-hllffi 

8 ;Ftt»¥«fr«tt 

9 K£*— A"***— 0" 

1 0 **?7iejui 

1 1 a JIHttfMI 

1 1 b jmiuui 

lie Xfyyi- 
1 2 »«7L 
13 &JR^7^ 
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13a ^>-^*x>M 

i3b tern,??? 

13c fils?XT>m 

14 . &m 

1 4 a 

14b Effc^vK 
14c x-r y's^/tf 
1 5 

l 6 SHteSfiS 

16a 7u y*rl/?M 

1 6 b vmtm 
1 6 c 

1 7 

1 8 12^ 
1 8 a 

i8b mt^*>m 

1 9 &JH^| 

2 0 

2 l Affl&iSkH 

2 1a y^n y^y^l 

21b is))=>>mm 

2 2 

2 3 B% 
1 0 1 

102 m*&mm 

10 3 pl^x/u 

10 4 nl!)x^ 

105 ^-MftlftBt 

10 6 hSS 

1 0 7 7*Btt¥««fl(« 

1 0 8 3Fttft¥«*MK 

10 9 f->f K?* — A****— tf- 

110 *-?yznmm 

1 1 1 snttMi 

1 1 2 &m 
113 -fy? 
113a *>?XT>m 
113b ^ ^^T.T^m 
l 1 4 EHUM16IUI 
114a W-mtM 
114b %UR 

ii4c mffiM&Ri&mm 

1 1 5 «tft?L 
1 1 6 

ii6a ?><yxT>m 

116b ^ y^*r>fll 
1 1 7 E&Tg/ftffl&iKJK 
1 1- 7 a 

ii7b i&»m 
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119a /<y TB 

119b £*gmjf 

120 -tj y mm 

1 2 1 £i»Bm&»fs 

12 1a yo ySrV'/m 

121b ¥WbJf 
i2ic te&jR 

1 2 1 d JgflkJR 
1 2 2 jftRTL 
10 12 3 

1 2 4 eaT&j^fettflt 

12 4a ¥*Sft;/g 

124b 

12 5 DflSB 
1 2 6 EJOTIUfelM 
12 6a y*>?m 
12 6b fcB 
12 6c ftftR 
126d jgjftR 
20 1 2 7 ttR?L 
1 2 8 7* 7^ 
1 2 9 Eift^ri^ftft/K 

12 9a ¥SftJl 

129b mmm 

13 0 BOAS' 

1 3 1 nmmmmmm 

13 1a y*>?M 
13 1b ^FJfi^Jg 
13 1c JgaUBt 
30 1 3 1 d > y a ^KftJ! 
1 3 2 »«?L 
133 77? 

1 3 4 mmm 

1 3 5 /^V^Tiffi^JR (B LM) 
1 3 6 

14 0 QDStf 

141 oams 

♦ 142 »fc;^*>R 

i 4 3 mm 

40 145 7,^7 yf- 
14 6 y* h 

14 7 

149 oasj 

1 5 o mcr* >m 
151 mm 

1 5 2 ^>^t>H 

153 

2 o i i&mm 
202 §m 

50 2 0 3 rf&j&M 



2 0 4 IEi®« 
2 0 5 OSS! 

206 t&mm 

207 y?y 

208 mvfon 

2 0 9 msm 

2 1 0 g£i® 
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Ml % l €IEiH 

M2 B2lEa 

M3 gj3ll£$l 

M4 ff4JBEDl 

M5 msmm 

Qn nft^VMI SFET 

Qp pft4^MI SFET 




[13 3] 



[B4] 



0 3 



* V 7 




m 4 

7 JO 6 _ 7 10 6 



''mum i 
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115] [06] 



m s me 
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[fa 9] 

m 9 



[911] 

m 1 1 




22 lib lib 




[m,i 2] 

m 1 2 



II 3] 

1 3 



14 -16m ( 11c 24 14c / j/ c f He 14 1 4c { Uc 
( 14m J4b( j ( \ ) 14s 14b ( 




12 3] 

2 3 



no 

( 106 



102 \ f 105 

1 



102 

4: 



no uo 

(106 [106 
f 105 \{ 105 102 



x: 



103 



101 104 



02 4] 
2 4 



no 

109 ( 106 109 

[105/ 



110 110 
109 (106 109 ( 106 109 
•105/ 















A 





102 107 103 107 102 101 108 108 104 108 102 
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[014] [015] 
B 1 4 ffl 1 5 




[0 2 5] 

B 25 
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#gfWl 1-145288 




[®<2 0] [S12 1] 



&2o mn 
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